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THE TRUE SIGNIFICANCE 
of 
BLOODPRESSURE 


nosis on a patient dying of apoplexy or a case of pernicious ane: 
has no preventive value. What makes bloodpressure an inva! 
factor in diagnosis is, that it is the all-eembracing index by which per 

nent, bodily changes may be recognized—then dealt with even before they manit: 

themselves in symp- 

toms of pain or put 4 


their mark on the 
physical structure 


of the patient. In NORMAL, RHYTHMIC, CARDIAC PULSATIONS HEALTHY 


many cases the 
patient who is ‘‘sud- 
denly” stricken has 
in fact been months i 
or years working 


toward this climax. 


ABNORMAL, UNEVEN CARDIAC PUI SATIONS: SICK MAN 
The Thermometer 


indicates transient 4 
changes induced by 
disease. Pains, 
swellings, inflam- 


STAGNATION—NO CIRCULATION—HEART STOPPED DEAD ‘ 


mation are tem- Every point between normal, rhythmic heart-action and its forced increase 


diminishing power has a bearing on your patient's case. Determine for y 


ofar symptom they mean 
P P 1) Take Bloodpressure as a Routine 
whic h disappear 2) Keep records for Periodic Comparison, 
with returning (3) Get Accurate Readings. Shun approximations 
health But Blood In this latter effort you will find an ever ready, loyal assistant in your 
. 


pressure marks the Nn 


actual wear and 


tear on bodily 

organs and provides A, 

a definite measure Vaper-sp 

of their waning 

power. Write for our latest literature on the Baumanometer in which 
simple, world-old principle of gravitation is used to obtain accuracy and depe! 
ability in all bloodpressure readings. It is perpetually guaranteed. 


W.A.BAUM CO., Inc., 100 Fifth Avenue, New York 
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Why Gamble With An | 
cAntitoxin Syringe? | 


| 


Has yours been the experience of an emer- 
gency call, perhaps at night, to administer diph- 
theria antitoxin ? 


Have you had an annoying experience in un- 
packing a syringe and assembling parts ? 

Have you been delayed by a multiplicity of 
envelopes and other troublesome details ? 


Diphtheria Antitoxin Is Used To Meet 
Urgent Needs. Why Gamble With 
An Antitoxin Syringe? 


All that can be done to make the Lilly Anti- 
toxin Syringe ready for immediate use has been 
done. No single feature determines its superiority. 
There are as many factors of excellence as there 
are component parts. You will find the Lilly An- 
titoxin Syringe Package simple in construction 
and dependable in action, combining convenience 
and utility to a high degree. With it you can 
meet emergencies with confidence and assurance. 

A trial of the Lilly Antitoxin Syringe Package 
is a most convincing argument in its behalf. 


WRITE FOR LITERATURE 
Supplied Through The Drug Trade 


Eli Lilly ¢@ Company 


INDIANAPOLIS, U. S. A. 
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Comparative effects of 


living and 


dead yeast 


A phase of the first scientific investigation 
of baker’s yeast.as a therapeutic agent 


HYSICIANS and physiolog- 

ical chemists collaborating 
with Dr. Philip B. Hawk of Jef- 
ferson Medical College recently 
made tests of the comparative ef- 
fects of living and dead yeast on 
normal persons. 


The living yeast was given sus- 
pended in water, beef-tea and 
orange juice, and the dose was 
administered with meals and be- 
tween meals. “Dead” yeast—ob- 
tained by treating the living yeast 
for a few minutes with boiling 
water—was compared for effect 
with living yeast. All stomach ex- 
aminations were made by the frac- 
tional method. 


It is quite apparent from these 
tests that killed yeast acts much 
the same in the stomach as living 
yeast, and that yeast may be given 
either with meals or on the empty 
stomach. For patients troubled 
with gas formation it is preferable 
to use killed yeast or toadminister 
living yeast between meals. 


Yeast is not readily destroyed 
in the human stomach but—espe- 
cially when taken between meals 
—passes into the intestine largely 


in the living condition. It is the: 
fore possible that in certain d 
orders, particularly those invo 
ing constipation, live yeast ha 
more pronounced action 
dead yeast. 


Noteworthy is the concludi: 
statement of the report of this sig 
nificant investigation of yeast 
a corrective of acne, furunculos 
constipation, etc.: “In many 
the cases which came under « 
observation, the yeast treatme: 
caused an improvement in 
general physical condition of 
patient quite unassociated with t 
improvement of the sympton 
associated with the particular dis 
ease In question.” 


Fleischmann’s Yeast may 
secured fresh, daily from all gi 
cers. If the physician prefers, | 
may write The Fleischmann Co: 
pany in the nearest large city ; 
a supply will be mailed direct « 
the days wanted. 


Usual dosage: One cake 
yeast t.i.d., before or after mea 
plain or in a suspension of wate 
fruit-juices or milk. 


THe FLerscHmMAnn Company, 701 Washington Street, New York, N. ) 
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AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
U. S. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


\N STANDARD HAEMACY TOMETER 
H LEVY COUNTING CHAMBER 


r 


No. 29983. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet made either in Europe or America. Over 14,090 are now in use, without 
a single rejection because of inaccuracy. 


It provides an increased visibility of ruling when the chamber is filled, unequalled by any 
iling of European make, and a new method of construction of the parallel form of cell (first 
iggested by Biirker) which entirely avoids the cemented cell of the Thoma or Birker con- 
ruction with the attendant danger of separation from the slide. 

The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 
capillary attraction after the cover-glass is in position on the slide, and provides a more 
form distribution of the corpuscles than is possible with the Thoma or circular form of count- 
: chamber which is entirely closed by the cover-glass. 

The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler- 
ances established by the Bureau of Standards and, when so ordered, Counting Chambers are 
furnished with Bureau of Standards certificate at an additional price. 

29991. American Standard Haemacytometer, complete with Levy Counting Chamber 
$15.00 


22.00 
29991, but with Levy Counting 
18.00 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers ’’ sent on request 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 


AME 
| | <= \ 
29992. American Standard Haemacytometer, same as 29991, with Bureau of Standards 
29983. A 
29984. A 
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Having come to the conclusion that the 
name Radio Chemical Corporation is 
not suitably descriptive of the nature 
and scope of our business, we wish to 
announce that on September Ist the 
name of this corporation was changed to 
United States Radium Corporation. 


This change in corporate title is not in- 
dicative of any change in management 


or control. 


United States Radium Corporation 


formerly 
Radio Chemical Corporation 


58 Pine Street New York City 
FACTORIES: ORANGE, N. J. MINES: COLORADO AND UTAH 
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Optolactin 


Tablets 


is composed of mixed cultures of the Bacillus Bulgaricus, Type A, and of the 
Bacillus Acidophilus. 


The true Bulgarian bacillus, Type A, as offered in the Fairchild Culture and Tablet 


has acquired an assured place in therapeutics as a means of “combating putrefactive 
organisms’’ as originally proposed by Metchnikoff. 


The Bacillus Acidophilus, identified and described by Moro, as the lactic organism 
“with special resistance to acid, fatal to undesirable organisms of the intestine, and 
capable of transforming enteric flora,” has distinctly less acid producing energy than 
the Bulgarian bacillus, Type A, but has shown a special capacity for persistence in 
the alimentary tract. 


In view of anticipations of important + seg a service which have been formed, 
and realized, in the continued study of these bacilli, it has seemed desirable to offer 
in one product these two definite types of lactic acid bacilli—the Bacillus Bulgaricus and 
the Bacillus Acidophilus. 


Fairchild Bros. & Foster 


New York 
Optolactin, 5-grain tablet 


Vials of 50, price $1.00 
May be sent by mail, postage paid 


SPENCER SUPREMACY 


IN MICROTOME BUILDING 


IS SHOWN IN 
Rotary Microtome 
No. 820 


he only Rotary Microtome ever 
with an 


INCLINE-PLANE-FEED 


pletely overcomes all the inaccuracies 
ially encountered in other rotary micro- 
es, due to the up-and-down movement 
the object. 


In this microtome the feed and the up-and- 


nh movement are ENTIRELY INDE- 
PENDENT. 


SPENCER ROTARY MICROTOME No. 82 
ITS SUPREMACY 


has gained for it an international reputation for perfection. It is in use in 
every important laboratory in the United States and in leading labora- 
tories throughout the world. Prompt deliveries now. 


SPENCER SPENCER LENS COMPANY 


MANUFACTURERS 
Microscopes, Microtomes, Delineascopes 
BUFFALO, N. Y. 
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NEODIARSENOL 


(Neoarsphenamine) 


As a result of more than two years research work a method of 
control of toxic by-products in the manufacture of Neodiarsenol 
has been perfected. 


In addition to possessing in the highest degree the physical 
and clinical features desirable, Neodiarsenol now offers chemical 
purity and biological results heretofore unequalled. 

If you have occasion to use arsenicals this merits your atten- 


tion. Detailed literature and latest price list will be sent upon 
request. 


Neodiarsenol may be obtained through your dealer, or direct 
from any of our offices. 


DIARSENOL COMPANY, INC. 


BOSTON BUFFALO ATLANTA 
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Arnold Sterilizers 


Steam Sterilization at 100° C. 


Patented Quick Steaming Base 


Boston Board of Health Pattern 
(Illustrated) 

This was suggested by Professor 
Sedgwick and on account of its many « 
veniences has attained a very wide popular- 
ity. Made entirely of heavy copper and has 
double walls and doors. A temperature of 
100° C. can be maintained indefinitely with- 
out attention. 

No. 638, 15} x 123. x 123” 

No. 639, 193 x 16} x 144” 
There are are two other patterns of Arnol 


Sterilizers, and each is made in four sizes. 


Literature Sent on Request 


WILMOT CASTLE COMPANY, MANUFACTURERS 
STERILIZING AND BACTERIOLOGICAL APPARATUS 
1160 UNIVERSITY AVENUE ROCHESTER, N. Y. 


AMERICAN HEMOGLOBINOMETER 


VSTRUMENTS CERTIFIED FOR 

URACY BY COMPETENT ° 
LOOD make for superior accuracy 
SPECIALIST 


Characteristics of our instrument which 


. A dust-proof, non-breakable aluminum case. 

. A one-piece prism requiring no correction 
for error. 

. A geared adjustment which will endure the 
wear and use better than a friction rubber 
adjustment. 

. An adjustable indicator to make corrections 
in readings. 

. A direct reading open-faced scale. 

. A blood chamber held in place by a strong 
slide gives smooth uniform motion. 

. A separate attachment for either the use of 
candle or electric light. 


Battery Handle and Candle Illuminated . . . . . 40.00 
Electric Cord and Candle Illuminated . .... . . 45.00 


For further information send for booklet. Immediate shipments 
postpaid and insured on receipt of order and remittance 


Manufactured and Patented by 
American Instrument Company, Philadelphia, Pa. 
Williams, Brown & Earle., Inc., Laboratory Supplies 


918 Chestnut St. Sole Distributors Phila., Pa. 


| 
it 
| 
| 
| \ 
3 
4 
ne 5 


BASAL METABOLISM 


Sanborn Technical Service 


BK Doctor, when you acquire a Sanborn apparatus for « 
termination ofgthe basal metabolic rate, you get a well c 
structed, technically correct, fully guaranteed instrument 
and more. 


You also acquire the services of a corps of technical expe: 
devoted to making sure that you get the utmost continu 
service from your apparatus. 


Sanborn Technical Service 
Includes 


1. Sanborn Technical Bulletin, a publication | 
of helpful information, abstracts of and referen: 
to current metabolism literature, suggestions 
leading physicians, and various items of value 


2. Field technicians, who make periodic visits 
users of our apparatus; test the instruments ; 
give any help desired. 


3. Immediate answer, by trained technicians, 
any questions submitted by letter. 


4. Instruction of physicians or technicians in | 


Sanborn Benedict Metabolism technic of making tests. 
Apparatus 


In short, when you install a Sanborn Benedict or a Sanborn Handy Met 
olism Apparatus or a Sanborn Tissot Gasometer, you are assured of comp|: 
service—and this service involves no charge beyond the first cost of 
apparatus. 


If you are interested in metabolism we will gladly place you on our mail: 
list for the Sanborn Technical Bulletin, gratis. Your request for 
literature describing Sanborn Metabolism Apparatus, 
also involves neither cost nor obligation. 


SANBORN COMPANY 


Makers of Scientific Instruments 


1048 Commonwealth Avenue Boston, 47, Mass. 
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RADIUM 


APPLIC ATORS SERVICE 
~ 


The Mark of a Compl te and Careful Radium Therapeutic Ser Vice 


THE PRESTIGE 


which radium possesses among things material 
is generously reflected to those 


PHYSICIANS AND SURGEONS 


who know how to use its therapeutic properties 
Radium Is Worth its Cost 


Our complete service includes co-operation 
with the physician to the end that he may as 
quickly as possible acquire first hand knowledge 
of to-day’s practice in the 


TECHNIQUE AND DOSAGE 


of radium therapeutic application 


Write our nearest office 


THE RADIUM COMPANY OF COLORADO 


Principal Of fices—Laboratories 
RADIUM BUILDING DENVER, COLORADO 


Branch Offices 


SAN FRANCISCO CHICAGO NEW YORK 
582 Market St. Peoples Gas Building 50 Union Square 


CONTENTS 
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HARVEY R. PIERCE CO. | 


PHILADELPHIA PITTSBURGH, PA. 
SURGICAL INSTRUMENT SPECIALISTS 


PIERCE-ALLOY SPLINTS 
FEATHERWEIGHT—DURABLE AS STEEL 
TRANSPARENT TO X-RAY 


Write for Catalog. 
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What is a “Research”? 


Webster defines a ‘‘ Research”’ as: 


“A diligent enquiry or examination in 
seeking facts or principles; a laborious 
search after truth.” 


The American Institute of Medicine maintains a thoroughly 


well organized 


SPECIAL SERVICE DEPARTMENT 

which is ready at all times to make a laborious search into 
the world’s existing literature for records of medical and 
surgical practice, and to examine with equal care the world’s 
contribution to the allied sciences. 

ALSO: 
to prepare bibliographies extending over any specified period 
(submitting abstracts as required for a comprehensive treat- 
ment of the subject investigated). 


In the prosecution of such research work, the foreign liter- 
ature is always closely scrutinized, and translations are made 
from or into any other language. 


Special work of this nature is charged for on the basis of 
actual time involved 


AMERICAN INSTITUTE OF MEDICINE 
13 East 47th Street. New York, N. Y. 


ise send me, without obligation, complete information concerning your Individual 
earch Service. 
ne 

(Please print) 


State 


t the present time I am especially interested in ; 
Kind of work 


\.J.of M. 8. 11-21 
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Duboscq Colorimeters 
Of Original French Make, Latest Form 


Aside from other uses this is the standard instrument 
for determining total nitrogen and urea in urine in 
accordance with the methods of Dr. O. Folin 


Immediate Delivery from Stock 


PALS COMPANY 
Laboratory Apparatus 
153 = 157 W. 23rd St., New York, N.Y. 
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87.4% PURE MALTOSE 


For Infant Feeding Borcherdt’s 
Malt Sugar 


makes practical the use of Maltose 

in any proportion desired for infant feeding. 

As a carbohydrate addition to the infant’s diet 

it offers these advantages. 

ASSIMILABILITY—Maltose being the ulti- 
mate end-product of malt diastase action, 
requires little if any digestion. 


TOLERANCE—It places a minimum tax on 
the digestive apparatus, hence its ready tol- 
erance by weak, malnourished infants as well 
as by those who are in normal tone. 


CORRECTION OF CONSTIPATION—Malt- 
ose invariably increases the frequency of the 
stools. With the high percentage of Maltose 

aa 2m furnished by Borcherdt’s Malt Sugar, the diet 

“CONSTIPATION 4 may be quickly and definitely adjusted to 
overcome constipation. 


Mielt 


PRACTICAL THE USE OF 


a MALTOSE ; 
RE Beas A 
TO INFANT. FEEDING 


OF INFANTS 

ey THe 
icherdt Malt Extract {0. Descriptive Literature, Samples and Analysis 
Sent on Request 


met. 


Borcherdt Malt Extract Company 


Borcherdt’s Malt Sugar may be obtained 217 North Lincoln Street Chicago 
at most druggists 


Prevent and Treat Whooping Cough 


J HE Bordet-Gengou Bacillus (B. Pertussis) the germ causing Whooping Cough, 
develops the infection not only because it breaks down resistance, but because 
resistance is inadequate to the Bordet Bacillus during the inception of the infection. 


“Ifit is known that a baby or older child has been exposed it is wise to have all 
children given pertussis vaccine,” said Dr. Vaughn, Detroit Health Commissioner. “It 
is the experience of the department that the vaccine wards off the disease if given 
soon after exposure and that it shortens the course where begun.” 


SHERMAN’S WHOOPING COUGH VACCINES 


37 
Bordet’s Bacillus - 2,000,000,000 


43 
Bordet’s Bacillus - - 2,000,000,000 
Micrococcus Catarrhalis - 100,000,000 
Pneumococcus - - 40,000,000 
Streptococcus - - 30,000,000 


In our undivided attention to the work in the prevention and treatment of pyogenic 
infections we study the needs of the medical profession to meet the conditions neces- 
sary, so that the Sherman Scientific Publicity Department can serve you. 


Data on request to physicians 
“SHERMAN’S VACCINES ARE DEPENDABLE ANTIGENS” 
Bacteriological Laboratories of 
G. H. SHERMAN, M.D. 


DETROIT, U.S. A. 
“LARGEST PRODUCERS OF STOCK AND AUTOGENOUS VACCINES” 


13 


SUGAR 
| 
5 55 
| 
= 


CONTENTS—(Continued) 


THERAPEUTICS 
UNDER THE CHARGE OF 
SAMUEL W. LAMBERT, M.D., anp CHARLES C. LIEB, M.D. 


The Use of a High Fat Diet in the Treatment of Diabetes Mellitus. 

Dermatitis and Allied Reactions memning the Arsenical Treatment of 
Syphilis 

Fatal Chronic Nephritis ii in a Fourteen- -year-old Girl with only One Kidne *y 
and a History of Scarlet Fever. 

Comparative Systolic Blood-pressure Readings in the Arm and Leg in 
Aortic Incompetence 


The Control of Hemorrhage by the Intramuscular Injection of Calcium 
Chloride 


Further Report on the Treatment of Sleeping Sickness 
Renal Irritation in Man from High Protein Diet 
\n Atypical Bacillus Paratyphosus B Infection 


PEDIATRICS 
UNDER THE CHARGE OF 
THOMPSON 8S. WESTCOTT, M.D., anp ALVIN E. SIEGEL, M.D. 
The Food Requirements of Children. I. Total Caloric Requirements . 760 
Calcium in the Blood of Children 761 
The Ulcerated Meatus in the Circumcised Child 762 
Chronic Tuberculous Hilus Pneumonia in Children 762 
Blood Volume in Infants Estimated by the Vital Dye Method 763 


A Study of the Spinal Fluid in Fifty-two Cases of Congenital Syphilis 763 


(Contents continued on page 16) 


Sedobroi 


“Roche” 


Tue Hor Brome Brotn’ 


Each cube contains 17 grains 
albumen, a 


nd seasont 


NERVOUS AGITATION 
NEURASTHENIA 
SICKNESS of PREGNANCY 


Semple end Litersture 
on application 


Tue HOFFMANN -LaRocne Cremicar Worns 
2 cube ful of hot wat 
New Yorn 


} = 
| 
759 
759 
759 
INSOMNIA 
SEDOBROT:: : 
| 
14 


IN JANUARY, 1917 


THE BACILLUS ACIDOPHILUS 
was introduced and made available to the medical profession 
FOR THE FIRST TIME 
through 


BACID PREPARATIONS 


which were created solely to make possible the therapeutic use of this 
antiputretactive organism which has now bee.. used continuously 
or nearly five years through this exclusive distribution. 


BACID PREPARATIONS 


TABLETS—CAPSULES—LIQUID CULTURES 


do not now and never have contained the 


B. bulgaricus — either Type A or Type B 
LITERATURE-~- BIBLIOGRAPHY—ON REQUEST 


Guaranteed and Manufactured ONLY by 


THE ARLINGTON CHEMICAL COMPANY 
YONKERS, N. Y. 


In Nervousness and nervous Insomnia 
1to 3 Tablets. Literature and samples from E. BILHUBER, Inc., 45 John _ » New York 


igitan (Digipuratum) 


Physiologically Standardized Digitannoide 


This product, first introduced as Digipuratum, is manufactured under license from the Federal 
Trade Commission and accurately standardized according to the original tests. 


RAPID AND RELIABLE IN ACTION UNIFORM IN STRENGTH 


Supplied in Powder and 1'5 grain Tablets Information on request 


113 grains powder or | tablet Digitan equal to 146 MERCK & CO. 


1s strongly active digitalis leaves=8 frog units. New York and St. Louis, Mo. 


15 


; | 
| 

| 
| 

| 

|! 

| 
TENTABLETS OF FIVEGRAINS EACH 

| 

| 


CONTENTS—(Continued) 


OBSTETRICS 
UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D. 


The Effect of Pregnancy upon the Circulation 
The Treatment of Antepartum Hemorrhage 


GYNECOLOGY 


UNDER THE 


CHARGE 


OF 


JOHN G. CLARK, M.D., anp FRANK B. BLOCK, M.D. 


Fibroids of the Ovary... 
Treatment of Borderline Car 


icer of the Cervix 


Clinical Experience with Corpus Luteum Extract 


OPHTHALMOLOGY 


UNDER THE 


Cc 


HARGE OF 


EDWARD JACKSON, A.M., M.D., ann T. B. SCHNEIDEMAN, A.M., M.D. 


Treatment of Hysterical Amaurosis, Hemeralopia and Amblyopia by Sug- 


gestion and Hypnotism 
Strychnine in Ophthalmology 


Ocular Disturbances Consecutive to Inflammation of the Middle Ear 


Amaurosis Provoked by Lightning 


Therapeutic Value of Injections of Milk ir 


Atropin in Ophthalmology 


1 Diseases of the Eye 


(Contents continued on page 18) 


Electrically 
Lighted Surgical 
Instruments 


ments have proved invaluable. 


Correct Diagnosis 


O assist physicians and surgeons in making correct diagnoses electrically lighted ir 


E. S. I. Co. instruments are constructed in accor 


with the suggestions of some of the most eminent practitioners in their respective field 
have proved their practical value and reliability in their use all over the world. 


Cystoscopes 

In our line of Braasch cystoscopes we have 
recently improved the indirect catheterization 
and the irrigating and diagnostic 
cystoscope by the adoption of superior lens 
systems. 


cystoscope 


Urethroscopes 

We are the manufacturers of the Swinburne, 
Young, Koch, Ballenger, MacGowan and 
Gordon urethroscopes, and are just placing on 
the market a new model of the last named 
instrument. 


Nasopharyngoscopes 

Dr. Holmes’s nasopharyngoscopes, of which 
we are the original and sole manufacturers, are 
furnished both in the regular model which was 
preferred and used exclusively by Dr. Holmes 
himself, and also in a model with corrected 
image. 


Rectal Instruments 

The physician is offered for his requir 
of constructed 
Drs. Lynch, Beacl 
and Bassler. 


models 
Tuttle, 


a_ selection 


designs of 


Bronchoscopic Instruments 

These include the instruments desig 
Dr. Jackson for the uses both of the 
practitioner and the specialist, and al 
Lynah’s commissure laryngoscope, ovoi 
commissure specula, and esophageal spe 

Auriscopes, Illuminated Eye Spuds, Transillur 
ators, Illuminated Tongue Depressors, Laryngosc 
and other electrically lighted instruments. 


All genuine E. §S. I. Co. instruments ar 
stamped with our initials. 


Illustrated catalogue mailed upon reque 


Electro Surgical Instrument Co. 


ROCHESTER, N.Y. 


16 


769 
her ) 
e fla 
773 


Che X-Ray Machine 
Must Always Be 
/n Order 


|B ipertie- and serums are made under scien- 

tifically controlled conditions so that the 

physician can rely upon them. The responsi- 

biliry of the manufacturer to the medical pro- 

fession ends after he has taken every technical 

recation to insure the maintenance of certain 
vdards of purity. 


r greater is the responsibility that the Victor 
X-Ray Corporation assumes. Every piece of 
tor apparatus is rigorously tested from time 
)time in the course of manufacture—tested 
s carefully as any serum or antitoxin. 


But the Victor X-Ray Corporation assumes a 
further responsibility. Through its Service Sta- 
ions in the principal cities it engages itself, 
n called upon, to maintain its apparatus in 
erfect condition. 


rthermore, the Victor X-Ray Corporation 


Victor 
X-Ray Equip- 
ment, Lakeview 


Hospital, Danville, Ill. 


places its facilities, its accumulated electrical 
and physical knowledge, its wide experience in 
manufacturing and installing X-Ray apparatus 
at the disposal of physicians and surgeons. 
Through its Service Stations it gives the practi- 
tioner all the technical guidance that can be 
legitimately extended. 


Victor Service also includes the publication of 
a periodical called “Service Suggestions” in 
which X-Ray progress is recorded. Although 
published primarily for the benefit of Victor 
clients, it will be sent to physicians who wish 
to learn of the advances that are made from 
time to time in radiography. There is no charge 
for “Service Suggestions.” 


VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 


Fr, 
| | : 
a. $2 ‘ 
\ 
; 
& 
(Sj 
pGvok 
17 


CONTENTS—(Continued) 


PATHOLOGY AND BACTERIOLOGY 
UNDER THE CHARGE OF 
OSKAR KLOTZ, M.D., C.M., anp DE WAYNE G. RICHEY, 


Studies on the Relation of Mineral Dusts to Tuberculosis: (1) The Rela- 
— Early Lesions in Experimental Pneumokoniosis Produced by 
Granite Inhalation, and their Influence on Pulmonary Tuberculosis 
Le ukopl: akia of the Pelvis of Kidney and Ureter 
The Sachs-Georgi Precipitation Test for Syphilis 
Tuberculosis in Guinea-pigs with Experimenially Produced Endothelial 


, M.D. 


Leukocytosis 


HYGIENE AND PUBLIC HFALTH 
UNDER THE CHARGE OF 
MILTON J. ROSENAU, M.D., anp GEORGE 


Experiments on Alastrim 

A Guide to the Proper Rat- proofing of Buildings 

Industrial Dermatosis Among Printers 

Anopheles and Sea-water 

Typhoid Fever in Clevel: and, Ohio, for the Years 1918, 1919 and 1920 

Recovery from Rabies, with Reports of Cases of Treatment Paralysis and 
of Recovery of Animals Apparently Rabid 

Fake Arsphenamine 

Observations on the Spre ad and Persistence of the Hemolytic Strepto- 
cocci Peculiar to Scarlet Fever. The Streptococci Isolated from 
Attendants and Surroundings of Scarlet Fever Patients 


W. McCOY, M.D. 


INDEX TO ADVERTISERS 


TO OUR SUBSCRIBERS—the same superior standard for which the readi: 
No medica 


pages of this Journal are known obtains in the advertising pages. 
journal is more exclusive than yours—only ethical products of the highest qualit) 


can be advertised here. The firms listed below merit your full confidence, al! ar: 
recognized leaders in their fields. Will you kindly mention Tur Journau \ 
writing them? Thank you. 


Apparatus and Instruments 


(Bacteriological, Dia; tic, 
Sterilizers, etc. PAGE 


American Instrument Co. 7 
W. A. Baum Co.....2d Cover 
7 


Diarsenol Co., Inc 
Fairchild Bros. & Foster. . 
Hoffmann-LaRoche Chem- 


Resorts 
Battle Creek Sanitarium 
Chalfonte-Haddon Hal! 
Walters Park Inn, W 
nersville, Pa. .. 


Eli Lilly & Co 
Maltbie Chemical Co. . 
Merck & Co 


H. A. Metz Laboratories. Radium 


United States 


Harvey R. Pierce Co .... 
Precision Ther. and Instr. 


Rieker Instr. Co. .. 

Sanborn Co........ 

Spencer Lens Co. 

Steele Glass Co 

Arthur H. Thomas Co.... 

Toledo Technical Appli- 
ance Co 29 


Williams, Brown & Earle 7 


Biologicals, Drugs, Pharma- 
ceutical Supplies, etc. 
Arlington Chemical Co... 15 
E. Bilbuber, Inc. 15 
Ciba Co 4th Cover 

Dermatological Research 
Laboratories.......... 26 


Parke, Davis & Co 
Schering & Glatz, Inc.. 
Dr. G. H. Sherman 

E. R. Squibb & Sons... 
Upsher Smith, Inc.... 
Wilson Laboratories... .. 
Winthrop Chemical Co... 


Dry Milk 


Dry Milk Co 3d Cover 
Foods, Beverages, etc. 
Borcherdt Malt Extract 


Cellu Flour Mill 

Farwell & Rhines 

The Fleischmann Co..... 2 
Horlick’s Malted Milk Co. 22 
Lister Bros., Inc 22 
Mellin’s Food Co.. .4th Cover 


18 


Radiu 
Corporation 
Radium Co. of Color: udo 


Stains 
Hey! Laboratories. . 


Sutures & Ligatures 
Davis & Geck, Ine.. . 3d 
Wilson Laboratories. . 


X-Ray Apparatus, Tubes, 
Victor X-Ray Corp. . 


Miscellaneous 


American Institute 
Medicine 
Kalak Water Co. .. 


Lea & Febiger.... 


i 
B.S. 
fied 
776 
779 
6 
1 
| 21 
E. P. Dolbey & Co. —— 
Electro Surgical Instr. Co. 16 
10 19 
3 
19 
26 
| 


Migraine, Hemi- 
crania, Eyestrain, 
etc., are all just ““Head- 
ache”’ to the patient, and 
speedy relief is clamored 
for. But the physician 
regards “Headache” only 
as a Symptom and wants 
to find the underlying 
cause. 


Atophan is doubly 
valuable and efficient 
in these and other forms 
of “retention” headaches, 
because of its typical 
stimulation of the uric 
acid excretion, and its 
remarkably prompt and 
innocuous, analgesic and 
decongestive action. 


Information, Literature and Schering & Glatz, Inc. 
Ample Crial Quantity from 150 Maiden Lane, New York 


“HEADACHES” 


(Migraine, Hemicrania, Eyestrain, etc.) 


Pituitary Extracts 


\lust be strong enough to give results but not overly strong to 
endanger the patient. 


For the products that are rigidly standardized to meet these 


Specify WILSON'S 


Pituitol (obstetrical) Pituitol (surgical) 


lgc.c.orl cc. lec. 
Packages of 6 or 100 ampoules Packages of 6 or 100 ampoules 


subsidiary of Wilson & Co., packers, we are always assured of a constant supply of fresh 
s, from U. S. inspected animals. 


From Abattoir to Finished Package 


\\ 
THE WILSON LABORATORIES 


4233 South Western Boulevard, Chicago 


Manufacturers of Sutures, Digestive Ferments, and Animal Glandular Derivatives 


May we place you on our mailing list for ‘The Autacoid and Suture,” 2 
qur house journal devoted to Glandular Therapy? Write for Catalog 


19 


| TRADE MARK | 
INGE? 
957 
requirements 
|_| 


THE complicated technic incident 

to the preparation of solutions of 
Arsphenamine with the attendant dan- 
ger of improper alkalization as well 
as the rapidity with which the Ars- 
phenamine oxidizes and forms toxic 
compounds during the preparation of 


the solution, make it apparent that the 
widespread use of this product is de- 
pendent upon the development of a 
safe and ready-to-use solution. 

The Squibb Laboratories therefore 
take pleasure in announcing that they 
have ready for distribution 


Solution Arsphenamine 


Squibb 


Prepared according to the process devised by Dr. Otto Lowy; licensed by the 
U. S. Public Health Service and approved by the Council on 
Pharmacy and Chemistry of the American Medical Association. 


READY FOR IMMEDIATE USE. 


Solution Arsphenamine Squibb offers the advantages of ac- 
curacy in preparation, perfect alkalization, and safety in use. 


It avoids the danger of oxidation with the consequent formation of 
toxic oxidation products, and it eliminates the necessity for costly appara- 
tus and the loss of time spent in preparing solutions. 


Solution Arsphenamine Squibb is a scientifically prepared solu- 


tion of Arsphenamine. 


It is in no sense a substitute for Arsphenamine. 


Solution Arsphenamine Squibb is marketed in 80 Cc. and 


120 Ce. ampuls with all necessary attachments, ready for administration. 


E-R: SQUIBB & Sons, NEw YORK 


MANUFACTURING CHEMISTS TO THE_MEDICAL PROFESSION SINCE 1858) 


| 
— 


THE 
AMERICAN JOURNAL 
OF THE MEDICAL SCIENCES 


NOVEMBER, 1921 


ORIGINAL ARTICLES, 


THE PATHWAYS OF INFECTION IN THE NERVOUS 
SYSTEM. 
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By Foster Kennepy, M.D., F.R.S. (Eprn.). 


SOMETHING less than eleven years ago I came to New York to 
undertake the duties of chief of clinic at the Neurological Insti- 
tute. I had then a few American friends, whom I had made in 
London, but none were here; yet the amazing kindness of this 
country has since made the number of my friends here legion, 
and the honor you have done in making me your president is an 
index of the generosity and gentleness of your hearts toward those 
of different antecedents and training from yourselves. 

There is a host of resemblances in the customs of the two great 
branches of the English-speaking peoples, but one might say with 
justice that the attitude toward the stranger differs on the two 
sides of the Atlantic—in Great Britain he is to be viewed socially 
with suspicion until he proves himself innocent, while in this kindly 
country he is accepted at something more than his face value until 
his actions betray him. It is a nice point, therefore, whether m) 
position in this honorable society is to be attributed to my subtlety 
or to your goodness, nor should I wish for personal reasons to press 
these researches too closely. Instead I thank you in all gravity 
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for the trust you have shown me, which I shall do what in me lies 
to deserve. 

A few weeks ago there was held a meeting of the newborn Asso- 
ciation for Research in Nervous and Mental Diseases, an organiza- 
tion fathered by this society, which will be regarded, we trust, in 
the next couple of decades as a really constructive effort in our 
branch of medicine. In this concerted attempt to investigate 
thoroughly a single disease picture, we discovered our strength as 
clinical observers and as pathological anatomists, and our need of 
aid from those with knowledge in other fields than our own. From 
the collected evidence, we gleaned the idea that epidemic encephal- 
itis Was an organismal reaction rather than a specific clinical entity; 
that its. picture was drawn and colored probably more by the 
physiological function of the structure attacked than by the speci- 
ficity of the virus. We examined carefully the morbid tissues of 
fatal cases; we explored the battlefields, but made little mention 
of the roads by which those stricken places were reached by the 
invading armies. We found that the bulk of individuals with 
encephalitis had evidence of an injury to the mesencephelon, to 
the striate bodies and to the red nucleus; we found that, most 
usually, the first sign of infection other than general malaise was 
diplopia dependent on a disintegration of function in the oculomotor 
nuclei, a district at first sight not easily accessible to exogenous 
poisons. Without speculation on this anomaly of disease incidence, 
those of us, who consciously deliberated on this phenomenon at 
all, were content weakly to ascribe to the poison, or group of poisons, 
responsible for the disease, unknown properties of specific chemio- 
tropism for the nerve structures initially damaged. 

This has seemed to me, therefore, an appropriate occasion on 
which to examine, even without detail, some of our knowledge 
regarding the routes by which bacteria and toxins, organic and 
inorganic, can achieve admission to the highways and byways of 
the central nervous system. In doing so, I cannot hope to tell you 
any new thing, but rather to refresh your memories of work done 
in the past and overlain by the accumulations of more recent 
times. It is well occasionally that we take stock of our possessions; 
those we have had for long grow dusty and unrecognizable, and 
we often fail to see how they complement and illumine our 
baubles acquired but yesterday. The Minotaur was found and 
slain in the labyrinth only by the aid of Ariadne’s guiding threads, 
and in our searchings we must see to it that some of these be held 
unbroken. 

The bases of our knowledge of the properties of nervous tissue, 
laid down almost entirely in the lifetime of our senior members, 
were of necessity anatomical and physiological. The notion of the 
ancients had to be dispelled—not so many centuries ago—that the 
purpose of the brain was but to cool the hot and noisome vapors 
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arising from the heart! Analysis of centers, tracts and functions 
have given us a storehouse of knowledge incredibly large indeed, 
when one considers the short time that has elapsed since groups of 
men seriously began to apply themselves to neurological problems. 
When, however, these were beginning to be solved little or nothing 
was known of infection, bacteriology was still unborn, and to 
explain morbid processes, men were oriented toward innate degen- 
eration and deficiency of vital forces rather than to the guerrilla 
warfare, which we now know to be waged unceasingly in our bodies, 
between our cells and humors on the one hand and an implacable 
host of microscopic and ultramicroscopic organisms on the other. 

The assumption of death of specific tracts and centers before 
the rest of the organism, of a simple vital lack in a few cells or 
fibers satisfied us when we were unconscious of the roles capable 
of being played by insidious infections; so amyotrophic lateral 
sclerosis, among other ills, was explained by an abacadabra 
charm called abiotrophy, and the great group of the myopathies 
was similarly incanted, though we feel ourselves now on the 
threshold of knowledge of their morbid courses by the portal of 
the endocrines. 

In the presence of your retiring president it might be an impro- 
priety in me to dilate much on this last notion, but I may submit 
that a consideration of the pathogenesis of the infections of the 
nervous system may reveal a unity of morbid process in many ail- 
ments clinically unlike, a pathological synthesis at least as valuable 
as the meticulous analyses of symptoms to which we have been 
accustomed to bend our minds. 

The reaction of each of us to a given infection varies (could we 
but notice the variations) with the different physical personalities 
which we possess; perhaps—though this is a seven-league step 
with the different kinds of endocrine balance in each of us! Our 
senses require training to detect differences between similar-appear- 
ing objects; I remember my difficulty in Russia in distinguishing 
one acquaintance from another, and on my return, for the first few 
days the feeling that I knew all the passers-by on a London street 
because of their general racial and facial resemblance to my friends 
and relations. So I believe that in the future we shall be able to 
perceive small individual reactions to toxins from without, reac- 
tions which we now look at but do not see. Further, just as one 
man differs from another in his reaction to infection, so in a single 
organism there is a host of unknown and little thought of circum- 
stances which determine the incidence and distribution of the 
lesions—a case of Addison’s disease has tuberculosis of the adrenal 
glands, but one would like to know why he has not a tabes mes- 
enterica or a fibroid phthisis instead. 

But such problems at present are merely exasperating, though 
they will be solved, and some, not improbably, in our day. A 
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statement of such an example, however, shows our modern wish 
to be dissatisfied with the mere nomenclature of disease and our 
desire to dig into the basic study of the conditions of liability and 
resistance to infection in the various tissues and organs of the body. 

The sentry guarding the gate by which infections most commonly 
reach the central nervous system is the cilia of the mucosa of the 
airways and especially, perhaps, the mucoid material with which 
the mucosa is lined. Bayliss has stated that it is mucin which 
protects the digestive tract from the effects of its own juices, and 
it is likely that ferment action from dead or living bacteria effects 
the first rent in the epithelium, giving access therefrom to the 
lymphatic and blood systems. Benians has demonstrated that 
Shiga’s bacillus can be held alive and harmless in the organism 
for months if surrounded by mucilage of tragacanth, and this with- 
out the production of antibodies in the host against the bacillus. 
It has been shown that bacteria in carriers are always interned in 
a mass of mucus, nor have carriers usually developed an active 
immunity against their potential parasite. In the British training 
camps and barracks an unduly high carrier rate for the meningo- 
coccus invariably preceded the outbreak of an epidemic of cerebro- 
spinal fever, and a task still to be done would be to discover if there 
be any relationship between susceptibility to infection and naso- 
pharyngeal disease, involving a defect of mucoid secretion —an 
objective to be gained not alone in cerebrospinal fever but in 
epidemic encephalitis and poliomyelitis as well. 

I have just said that epithelial destruction of mucous membrane 
is the prelude to invasion of the lymphatic and blood systems by) 
bacteria and their toxins; over the respective roles of these two 
systems, in conveying noxious material to the nervous system, 
much recrimination has occurred. As in most controversies there 
is some truth on both sides, but I believe that an examination of 
the evidence will in our day dispose of neutrality of thought in the 
matter. Despite the state of philosophic doubt in the minds of 
Alford and Schwab, it would appear that the defensive mechanism 
of the choroid gland in excluding all hematogenous material unsuited 
to its purpose coupled with the anatomical continuity of the lymph 
system with the cerebrospinal pons—a continuity accepted by) 
such observers as Halliburton and Starling—make it more than 
a working hypothesis that, by the perineural and endoneural lymph 
channels of the cranial and spinal nerves, toxins can reach with 
unfortunate ease the cerebrospinal axis. 

Twenty years ago experimenters were struck by their utter 
failure to produce characteristic brain and cord lesions by the 
intravenous injection of bacteria of high virulence; we are now 
aware of the role played in elective filtration, to use Mestrezat’s 
phrase, by the choroid plexus, whereby large colloid molecules are 
forbidden access to central nervous tissue—the whole group of 
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albumenoid toxins are thus cut off from direct invasion of the 
brain space; I have said direct invasion for these large molecules 
can pass easily through the walls of the capillary vessels, so break- 
ing from the blood to the lymphatic economy. This permeability 
of the capillary wall is an important factor in the mechanism of 
many of our infections; Marie, confirmed by Meyer and Ransome, 
showed that tetanus toxin passed to the lymph vessels from the 
initial lesion, thence to the blood, thence to the motor end-plates, 
thence by efferent nerves to the spinal cord—and it has further 
been shown that if these same nerves be cut an otherwise lethal 
dose of tetanus can be given without any cord involvement at all; 
the incubation period in experimental tetanus varies in warm- 
blooded animals with the length of peripheral nerve tissue to be 
traversed, a few hours in rats to several days in-the horse. When 
the lower segments of the cord were already the seat of experimental 
tetanic irritation, it has been always possible to prevent cervical 
implication by dorsal section, and it is interesting to note, further, 
that dolorous tetanus, produced by the injection of the posterior 
roots proximal to the ganglia, was in no instance accompanied by 
any sign of ventral horn irritation. 

However, tetanus intoxication takes place through both the 
blood and lymph systems, and in experimental intoxication the 
poison can be demonstrated in the blood even in the earliest stages, 
but in a state of high dilution; it reaches the subarachnoid spaces 
of the lumbar enlargement in a much higher concentration through 
the lymph spaces of the peripheral nerves. One must notice, 
however, that trismus is one of the earliest signs of the onset of 
generalized tetanus even when the initial lesion has been in one of 
the lower extremities. This would seem to be an evidence of a 
blood-borne toxemia, though the mechanism by which the motor 
root of the fifth nerve is thus early irritated is by no means clear. 

Might I bring to your attention in this connection that in diph- 
theritic nerve intoxication oculomotor palsy is a constant feature 
of the disease wherever the infecting focus may be in the body, 
and we have referred already to the very usual early infection of 
the third nerve nuclei in epidemic encephalitis. This special 
susceptibility, to react to general infection on the part of the mes- 
encephalic nucleus of the motor fifth nerve and on the part of the 
mesencephalic oculomotor nuclei, may not be due simply to an 
undue delicacy of these structures but may depend on anatomical 
avenues for invasion as yet not comprehended. 

A consideration of the mass of diphtheritic infections occurring 
in the course of the Palestine campaign has led Walsh away from 
the idea that this virus is exclusively blood-borne with special 
affinity for discrete areas of nerve tissue, and toward a_ notion 
of the part played by the process named by Orr and Rows 
lvymphogenous toxi-infection of the nervous system. Among the 
troops operating against the Turks there was an outbreak of so- 
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valled desert sores, which in certain units of the Egyptian expedi- 
tionary forces affected 40 per cent of the men. These sores were 
thought to have some connection with the horse manure laid 
down on the desert roads, for they ceased to be a military anxiety 
when the army had attained the fertile plain of the Promised 
Land. From almost all of these sluggish ulcers Klebs-Loeffler 
bacilli were recovered in nearly pure culture, and a vast number 
of cases of peripheral neuritis ensued. The most important obser- 
vation made by Walsh on this material was that invariably there 
was an initial local paresis related anatomically to the site of the 
infective focus—a circumstance in itself disposing of the idea that 
in such conditions the poison is entirely carried by the blood to 
the nervous elements; the poliomyelitic virulence of the mesenteric 
lymph glands of subjects, whose blood is innocuous, is another 
circumstance of moment in the same connection. At least two 
of these diphtheritic cases should be quoted here briefly: One, an 
artillery driver, who suffered from multiple septic sores on the 
thighs and buttocks and a large ulcer in the perineum also of ten 
weeks’ duration. In the seventh week of his illness he began to 
experience numbness around the anus and on the buttocks. This 
sensation of deadness spread to the penis, scrotum, and to the 
backs of the thighs; a few days later there was loss of control of 
the bladder and rectum. Not for weeks after the appearance of 
these conditions did the signs and symptoms of a mild subacute 
toxic polyneuritis occur, by which time there was also a ready 
fatigue of visual accommodation. On examination, this man was 
found to have complete loss to al! forms of sensation over the skin 
areas supplied by the fourth and fifth sacral roots and severe los 
of sensibility over the second and third sacral root areas. It was 
noticed that the segmental symptoms were improving pari passu, 
with an increase in those referable to the terminal nerve twigs. 

The second case I ask your leave to quote is that of a medical! 
officer, who infected his right thumb when performing a trache- 
otomy upon a fatal case of laryngeal diphtheria. In seven weeks 
the digital wound had healed, but he began to notice numbnes 
and loss of feeling in the affected thumb, signs and symptom 
which spread to the radial part of the hand and subsequently wer 
present in the entire hand and forearm. At the same time ataxia 
and loss of power developed in the right upper extremity. Afte! 
these disabilities had occurred in the limb he sustained a generalized 
multiple neuritis, but did not experience accommodation paralysis 

Neither of these patients had any affection of the palate, in which 
circumstance they were identical with the other cases of paralysis 
following extrafaucial diphtheria. 

Perhaps I might be allowed to correlate with this material, those 
cases described by myself as acute infective neuronitis. These 
occurred as a minor epidemic among soldiers in the field and were 
characterized by fever, peripheral neuritis and ascending signs of 
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involvement of the spinal roots and ganglia. In some of them the 
posterior roots suffered vastly more than the peripheral nerves, so 
that root zones of grossly altered sensibility were easily demon- 
strated. A constant feature of these cases was peripheral paralysis 
of the face and the lower muscles of deglutition. The pathological 
picture produced was extraordinarily akin to those obtained experi- 
mentally by Orr and Rows in their work on lymphogenous infections 
and the gross involvement of the spinal ganglia in my cases gives 
point to the suggestion that these structures may act as blocks to 
the centripetal transportation of lymphogenous poisons. 

Severe damage to the cells of the posterior ganglia was a feature 
also of a series of ascending neuritides of the cauda equina, which 
I described with Charles Elsberg in 1913, and the arguments for 
the lymphogenous nature of the virus in tabes through the changes 
in the dorsal root entry zone are sufficiently familiar to warrant 
no more than a passing mention in an address already growing 
overlong. We should notice, however, the interesting fact that 
degeneration of exogenous fibers invariably begins at the point 
where the neurilemma leaves off and that, in fatal cases of diph- 
theritic poisoning, where the palate has been entirely disabled, the 
vagal nuclei have been found destroyed without any evidence of 
injury to the vagi themselves. Whether the influence of the neu- 
rilemma on the axis-cylinder be protective or nutritive, whether it 
be vital or mechanical or whether its role is an integral part of 
neural conduction is one of the major problems of neurology today. 
Before turning from these surface speculations on some of the 
avenues of infection of the central axis, we should refer suggestively 
to Collins and Armour’s autopsied case of acute bulbar palsy in a 
child with mumps; and especially to a series of cases described by 
Wilfred Harris of chronic bulbar palsy immediately following diph- 
theria, clinically resembling myasthenia gravis, but differing from 
that condition by the absence of ptosis, dyspnea or variability of 
disease picture, and by the presence of muscular atrophy and the 
reaction of degeneration. Dr. Dana has described amyotrophic 
lateral sclerosis directly produced by lues; a group of patients with 
chronic lead poisoning suffering from the same disease has come 
under my own observation, and Stanley Barnes has recorded a 
number of patients with a chronic toxic affection of the lower motor 
neurone, having a tendency to slow improvement following acute 
specific fevers. 

It is fair to suppose, therefore, that further investigation of the 
routes, by which infections attain the brain and cord, may reveal 
much regarding the pathogenesis of some nervous ailments. We 
can hope, however, to illuminate only a few problems by any one 
method. Thus an attempt, and one somehow appealing, has been 
made recently to show that the location of the lesion in the com- 
bined spinal sclerosis of anemia and marasmus depends ultimately 
on a depreciated adrenal activity operating on the spinal pial ves- 
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sels through the thoracicolumbar sympathetic chain. One may 
add that some such synthetic imagining is required to account for 
the so-frequent incidence of spinal tuberculosis in the fifth or sixth 
dorsal vertebree. The clinical phenomena of acute multiple scle- 
rosis suggest a perivascular outpouring of fluid into the nervous 
elements, to study which adequately requires more than a notion 
of the conditions governing osmotic pressures in living organisms, 
and possibly also of colloidal chemistry and the specific action of 
calcium ions in producing abnormal permeability of capillary vessels. 
Indeed, the whole question of radio-active salts on cell function 
might well have to be determined before a satisfactory explanation 
of such a well-recognized clinical process as I have just mentioned 
can be forthcoming. 

The development of all branches of medicine has led to diversion 
of talent into a variety of areas as separated from each other as 
though each observer were in a kite balloon by himself—nor have 
we evolved any adequate headquarters where reports from each 
can be received and correlated. The modern student receives 
instruction in animal physiology from physiologists who never enter 
a ward, in chemistry from chemists often without interest in either 
physics or biology; structure and function in his mind are in differ- 
ent water-tight compartments so that in the beginning of his clinical 
years he is in travail to apply his knowledge to the problems before 
him, and must needs explain a hemianopia by a possible lesion 
of the bundle of Vicq d’Azyr. The same segregation of different 
branches of knowledge is continued into our adult professional 
lives. As a society for the advancement of learning we must try 
to arouse interest in our problems among physiologists and bio- 
logical chemists, among pathologists and anatomists; we should 
seek to include them in our body. Their science would be more 
humane, our medicine more scientific. I should go even further 
than this, for I can see no disability but a great gain, through a 
new orientation, if sometimes we were to choose to lead us, a man, 
not of our specialty, but one of erudition in some cognate sphere, 
with sympathy for our state of darkness. No one can play equally 
sweetly on all the instruments of an orchestra and the conductor 
should be changed with the kind of music to be played. 

In all civilizations known to us there has been a fairly regular 
sequence in the flowering of thought: First, there develops 
carving and painting and building as expressions of the human 
spirit, then comes literature and, last of all, science strides forward. 
For us, this last cycle is but beginning, and there will be time 
enough before the great changes are rung in the world to lay down 
principles, the knowledge of which may with fortune be stored up 
for the peoples who will come after ours. Let there be but codp- 
eration among all kinds of us and then, “Turn you to any cause of 
policy, The Gordian knot of it you will unloose, Familiar as your 
garter.’ 


| 
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FOURNIER in reviewing the anemias of syphilis states that the 
disease causes a diminution in the percentage of hemoglobin, a 
decrease in the number of erythrocytes and an increase in the 
number of leukocytes. He recognizes five types of anemia in associa- 
tion with the disease: (1) the simple secondary anemia (by far 
the most common), (2) chlorotic anemia, (3) chlorotic anemia with 
leukocytosis, (4) leukemia and (5) (infinitely rare) syphilis imitat- 
ing the picture of pernicious anemia. 

Fournier refers to the difficulty in some cases of deciding whether 
syphilis is the direct cause of these modifications or whether they 
are the result of associated symptoms (the febrile state, symptoms of 
dyspepsia, nervous troubles, superimposed infections or the influence 
of misguided therapy). He quotes the old saying that “mercury 
is the iron of syphilitic anemia.’’ However, after having corrected 
the syphilitic changes, mercury becomes, in turn, an alterant of 
the blood. For a time it does good, later it becomes harmful. 
Mercury cannot be given over a prolonged period without damage. 
Fournier instituted, therefore, the “method of successive or inter- 
mittent treatments.” 

Since Fournier’s time little has been added to our knowledge of 
the mercurial therapy of syphilitic anemias. The advent of arsphen- 
amin has brought new possibilities, which, although extensively 
discussed in the abstract, have been reinforced by only a small body 
of clinical material. This paucity of clinical discussion may be 
ascribable to the comparative rarity of pernicious anemia in combin- 
ation with syphilis. The total number of cases with or without 
syphilis treated with arsphenamin which have been collected from 
the literature is thirty-six. To this are now added the twenty-five 
cases of severe anemia which form the basis of the present study. 
Primary emphasis is laid on the effect of arsphenamin therapy, 
since the cases were originally approached from this angle. 


REVIEW OF LITERATURE 


Arsenic was first used in treating pernicious anemia with gratify- 
ing results in 1875 by Bramwell. In 1911 he began using arsphen- 
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amin, one to four injections of 0.3 gm. each intramuscularly, because 
he desired to secure a gradual and prolonged action of the arsenic 
constituent of the drug. In 1913 he reported his experience with 
twelve patients, of whom two showed no change, three showed 
slight improvement and seven were greatly benefited, although 
one had a relapse later. 

Leede, in 1911, treated five patients with pernicious anemia i) 
extremis. Four of them died in from thirty-six hours to fourteen 
days, and Leede therefore concludes that arsphenamin is direct) 
contraindicated. He also reported a case that gave the impression 
of pernicious anemia, atypical however. A diagnosis of anemia 
with a syphilitic basis was made. After one injection the hemo- 
globin rose from 15 per cent to 60 per cent and the erythrocytes 
from 900,000 to 4,000,000 in two months. The hemoglobin fell 
to 50 per cent and a second injection was given; the hemoglobin 
then rose to 70 per cent in eight days. Leede pointed out the need 
for splitting up pernicious anemia into further groups (due to 
Bothriocephalus latus, Ankylostoma, and so forth). 

Steyrer, in 1912, after treating a patient for some time with 
Fowler’s solution and seeing no improvement, gave several injections 
of arsphenamin. The hemoglobin rose from 20 per cent to 70 per 
cent, and the erythrocytes from 700,000 to 4,500,000, with the dis- 
appearance of megaloblasts and poikilocytosis. 

Friedlander, in 1912, reported a case in which the patient had 
received large quantities of arsenic and iron. The erythrocytes 
numbered only 887,000 with 20 per cent hemoglobin, giving an 
index of 1.1. After two injections of 0.3 gm. arsphenamin and 
injections of 1 gr. of cacodylate of iron on alternate days for twenty- 
seven days the erythrocytes rose to 3,200,000, the hemoglobin to 
52 per cent, with an index of 0.7, the picture of only a mild anemia. 

Hobhouse, in 1912, added one case to the list. His patient had 
been anemic for more than a year and had improved under large 
doses of arsenic. In October there was no sign of pernicious anemia, 
but in May the count showed 800,000 erythrocytes and 18 per cent 
hemoglobin, with an index of 1. Two intramuscular injections of 
0.3 gm. of arsphenamin were given and in October the erythrocytes 
numbered 4,704,000, hemoglobin 110 per cent, with an index of 1.05. 

Boggs, in 1913, reported eleven cases. Three of the patients died. 
One was moribund at the time of injection and one died eleven days 
after the administration of 0.2 gm. of arsphenamin. The reaction 
was not marked and the blood count did not drop more than 200,000 
erythrocytes. The third patient improved, the count rose from 
1,100,000 to 3,400,000 in twenty days, eventually reaching 4,800,000, 
with 85 per cent hemoglobin; the patient, however, died later. The 
picture was never free from the qualitative changes of pernicious 
anemia. Five patients improved with an initial drop of never more 
than 200,000 erythrocytes. One received 0.3 gm. intravenous!) 
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every four weeks. In sixteen weeks the erythrocytes rose from 500,- 
(000 to 5,000,000 and the hemoglobin from 23 per cent to 90 per cent. 
Two other patients had an average rise of 2,000,000 erythrocytes. 
Although all precautions were observed a sharp febrile reaction 
after each injection lasted from six to twelve hours, in contrast to 
the very mild or absent reactions in syphilities. Boggs concludes 
that the drug may be given without serious risk, and the results 
justify its use in pernicious anemia. 

Maynard, in 1913, noted a slight increase in erythrocytes after a 
first injection of arsphenamin; after a second, however, there was a 
decrease, and he did not use it further. 

Weicksel (1913) thinks that syphilitic pernicious anemia is not the 
result of syphilis, but that under certain predisposing conditions 
syphilis sometimes leads to this disease. According to him syphilitic 
anemia is seen in general in latent syphilis. He reports one case, 
that of a man, aged fifty-two years, with a moderately positive 
Wassermann reaction and a typical pernicious anemia. The patient 
was given two injections of arsphenamin and reactions followed 
which confined him to bed. The erythrocytes subsequently rose 
from 1,680,000 to 3,700,000 and the hemoglobin from 45 per cent 
to 85 per cent; the index fell from 1.34 to 1.08. This, however, 
brings up the question of whether arsphenamin produced the im- 
provement or the collateral treatment for the pneumonia which de- 
veloped. In the syphilitic pernicious anemia the situation is more 
favorable, because there is a remedy against the syphilis. Weicksel, 
in a second article (1913), reported the death of the patient and the 
pathologic findings of pernicious anemia. Either the old syphilis 
had no connection with the anemia and the condition was a so-called 
cryptogenetic form of pernicious anemia or the anemia was the 
result of a former syphilis for which insufficient arsphenamin had 
been given to remove the cause. Weicksel inclines to the latter 
view and advises the use of arsphenamin in further cases. 

Liimpe, in 1916, treated three patients suffering from pernicious 
anemia by the intravenous injections of small doses of arsphenamin, 
0.05 gm. to 0.15 gm.; the hemoglobin rose 40 or 50 per cent and the 
erythrocytes were increased 2,500,000. One of the patients had a 
remission and died. Limpe states that he has never seen similar 
favorable results in cases of pernicious anemia that have been 
treated in other ways. 

Lowrey, in 1917, reported a case in which pernicious anemia 
developed some time after treatment with arsphenamin, and he 
decided that there is probably no causal relation. 

It will be noted that all the foregoing cases had been diagnosed 
pernicious anemia and only in a few instances was there any mention 
of syphilis. Other than these reports we have been unable to find 
any series which dealt primarily with the effect of arsphenamin on 
anemia associated definitely with syphilis. Hirschfeld (1918) makes 
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the general statement, however, that in a few cases syphilis in its 
tertiary stage may present the symptom-complex of pernicious 
anemia. ‘Treatment of syphilis, preferably with arsphenamin, 
“cures the disease, without a remission.” Each patient with a 
positive Wassermann reaction, however, should not be regarded as 
syphilitic. Old syphilis is more often an associate than a cause of 
pernicious anemia. Hirschfeld has repeatedly seen cases of this 
type in which treatment was given for syphilis without success. 
The question concerning the syphilitic etiology is determined onl) 
by the success of specific therapy. It is always possible that the 
anemia has progressed so far that in spite of the control of the 
syphilis a normal regeneration of blood can no longer take place. 
This must be considered, particularly if during treatment the 
Wassermann reaction becomes negative and the blood findings are 
not improved. 


EFFECT OF ARSPHENAMIN ON THE BLOOD PICTURE 


Numerous investigators have studied the blood picture of syphi- 
litics under treatment with arsphenamin. In most cases the exami- 
nations were routine and made without particular reference to 
anemia. Lévy-Bing, Duroeux and Dogny, however, confined their 
reports to cases presenting definite anemia. 

Von Besaiss, in 1911, noted, besides a hyperleukocytosis, marked 
increase in erythrocytes under arsphenamin treatment. In one 
case of tertiary syphilis the erythrocytes were unaltered, and in 
this case the preparation failed therapeutically. 

Magat, in 1910, studied the blood and urine in three cases of recur- 
rent fever, fifteen of syphilis and several of malaria treated by 
Georgyewsky. He speaks of the increase in erythrocytes and in 
hemoglobin with a decrease in leukocytes the first day after injec- 
tion of arsphenamin. . 

Evdokimow, in 1911, observed a more or less distinct improve- 
ment in the blood picture under arsphenamin. The fluctuation in 
hemoglobin was transitory and rarely exceeded 8 per cent. Usually 
there was a slight increase in erythrocytes, a more or less marked 
leukocytosis with increase in eosinophils and a more frequent in- 
crease in neutrophils. 

Baugher and Vaughan, in 1911, treated eighteen patients with 
syphilis, the erythrocytes and hemoglobin showing no constant 
change. There was an initial drop in leukocytes in the first few 
hours after the injection, a rapid increase during the first twenty- 
four hours, reaching a maximum in from two to four days, becoming 
normal or slightly above normal in from six to ten days. 

lorn, in 1912, stated that following intravenous injection of 
arsphenamin there is a hemolysis of short duration, with a decrease 
in hemoglobin, sometimes as great as 2 per cent, and a drop in 
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erythrocytes with the presence of urobilinogen and urobilin in the 
urine. The blood count returns to its former level or even a little 
higher in twenty-four hours. 

Thevenot and Brissaud (1912) believe that arsphenamin causes 
an excitation of hematopoiesis. The erythrocytes show at first a 
diminution of sometimes 1,000,000. In fifteen days there is an 
increase of from 500,000 to 2,400,000. 

Schwaer, in 1912, treated twenty-four syphilitic patients with 
positive Wassermann reactions whose blood pictures varied but little 
from normal. The hemoglobin showed but little change, from 5 
per cent to 10 per cent either way, usually down, irrespective of the 
dose, 0.2 gm. to 0.6 gm. There was no definite alteration in the 
erythrocytes. Schwaer used small doses, 0.05 gm., in anemias of 
different etiology with practically no effect, and concludes that as 
then employed arsphenamin did not seem to have a place in the 
treatment of diseases of the blood in general. 

Mackee, in 1912, investigated twenty-one cases before and after 
treatment and noted a very definite relation between the systemic 
reaction and the fall in erythrocytes, when, as he believed, the reac- 
tions were produced by the use of stale distilled water. In his 
opinion arsphenamin itself plays no part in reducing the count, for 
if there was no systemic reaction there was no substantial reduction 
in the number of erythrocytes and no reaction occurred with proper 
technic. 

Lévy-Bing, Duroeux and Dogny used from one to three injections 
of 0.3 gm. of arsphenamin in neutral suspension in ten cases of sec- 
ondary syphilis. All the patients were moderately anemic, 3,200,000 
to 3,800,000 erythrocytes. No appreciable change in hemoglobin 
was noted. There was a varying diminution in erythrocytes, 
300,000 to 500,000, returning to the former count. There was no 
amelioration of the preéxisting anemia. 

Wawiorowski, in 1912, using subcutaneous and intravenous injec- 
tions of arsphenamin, found only a slight effect on hemoglobin and 
erythrocytes. 

Heden (1913) gave from three to eight intravenous injections 
(average six of 0.4 gm. arsphenamin or its equivalent) in fifteen 
cases. After the first treatment there was a slight decrease in hemo- 
globin, 10 per cent at most, less after the second and third treatments 
and none later. The same held true for erythrocytes. 

Yakimoff, in 1911, from experimental work on rats, normal or 
infected with Spirocheta duttoni and Trypanosoma gambiense, 
concludes that arsenobenzol causes first an inhibition of the hema- 
topoietic organs and later an excitation. The reaction in monkeys 
is similar. 

Kolmer and Yagles’ work (1920) on the hemolytic activity of 
solutions of arsphenamin and neoarphenamin shows that hemolytic 
activity depends on (1) the direct action of arsphenamin, (2) the 
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use of nonisotonic solvents, and (3) the use of sodium hydroxide, 
especially in excess of that needed to produce the disodium arsphen- 
amin salt. 

It appears from the foregoing resume that of nine clinical investi- 
gators six report favorable results from arsphenamin in anemia, one 
is opposed to the treatment and two are undecided or give qualified 
opinions. Among investigators of the laboratory aspects of the 
problem of the influence of arsphenamin on the blood, five are in 
favor of the drug as a means of producing a rise in hemoglobin and 
erythrocytes and seven are against or give qualified opinions. In 
general it appears that there is a transient destruction of erythro- 
cytes followed by a rise whose degree and permanence vary in differ- 
ent opinions. 


CASES OBSERVED IN THE MAYO CLINK 


During the last four years approximately 4800 patients with 
syphilis have been treated in the Section on Derm: itology and 
Syphilology of the Mayo Clinic. These are largely patients with 
late or latent syphilis who have come to the Clinic on account of 
nervous, cardiac or gastric symptoms, although there is a fair 
percentage with primary or secondary manifestations. In the exam- 
ination of the records of these patients it was found that in the 
majority the hemoglobin was 70 per cent or more. It seemed advis- 
able to study only those with 55 per cent or less. Only twenty-five 
patients were available for such a study. These were all patients 
in whom the diagnosis of syphilis was either unquestionable or in 
whom it was sufficiently plausible to warrant a therapeutic test. 
Patients with proved or suspected syphilis were chosen because if 
arsphenamin will help any type of anemia it should help the type 
with a possible syphilitic basis. 

Three types of cases are possible in this group of anemias: 

Type 1, true pernicious anemia, giving a nonspecific positive 
Wassermann reaction. 

Type 2, true pernicious anemia in association with syphilis. 

Type 3, severe anemia due directly or indirectly to syphilis. 

Cases were regarded as proved syphilitic, in which there was at 
least a definite history, a positive Wassermann test and remnants 
of an old infection or signs at the time of examination of involve- 
ment in any system. Cases in which there was either no history or 
only a doubtful history of a primary lesion, with no clinical evidence 
of syphilis, or in which only one positive Wassermann reaction had 
been obtained were regarded as doubtful. Cases were classified as 
a pernicious type of anemia in which the blood picture showed a 
decrease in erythrocytes out of proportion to the fall in hemoglobin 
with the presence of anisocytosis, poikilocytosis, nucleated erythro- 
cytes and clinically by weakness, dyspnea, sore-tongue, gastro- 
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intestinal disturbances, pigmentary changes (lemon tint) and some- 
times nervous manifestations. Obviously little may be expected 
in the first two groups from treatment for syphilis, per se, except 
insofar as the drugs used primarily against syphilis may also have 
a direct beneficial effect on the anemia, either by stimulating hema- 
topoiesis or by preventing blood destruction. 


METHODS AND TREATMENT 


Schamberg’s preparation of arsphenamin, obtained from the 
Dermatological Research Laboratories, Philadelphia, was used in 
most cases in increasing doses, 0.3 gm. to 0.5 gm., at weekly intervals. 
In a few cases Lowey’s solution of arsphenamin was used. Nov- 
arsenobenzol was substituted when the patient’s condition indicated. 
Occasionally the dosage was reduced. After the patient had been 
given a course of six injections, during which time his tolerance for 
mercury was ascertained, he was sent home for from one to three 
months with or without mercurial treatment in the form of 4 gm. 
33 per cent inunctions, or hydrargyrum cum creta. Second and 
even third courses were given to some of these patients. 

Transfusions were given to certain patients prior to, concomitant 
with, or following specific therapy. They were given by the citrate 
method, the donor and recipient usually belonging to the same group, 
although in emergency a Group IV donor was used irrespective of 
the recipient’s group. The usual quantity given was 500 ce. 

The Dare hemoglobinometer was used throughout. The recent 
work of Senty, in which he showed that readings above 70 per cent 
were subject to error, needs mention. Below this, however, the 
estimations are accurate. In this series, then, the readings may be 
considered correct apart from the variations due to personal equa- 
tion. We have arbitrarily taken increases or decreases of 5 per cent 
as legitimate error and have paid attention only to greater changes. 

The Wassermann technic as carried out at the Clinic under the 
direction of Dr. A. H. Sanford is a slight modification of the original 
Noguchi system. In the preparation of the amboceptor, dogs 
instead of rabbits have been used. Human corpuscles have been 
sensitized by adding a definite amount of amboceptor to the washed 
corpuscles and placing the mixture overnight in the ice-box. The 
sensitized cells are then titrated against various amounts of 40 per 
cent diluted guinea-pig serum. The standard antigen for routine 
work is an acetone-insoluble fraction of heart extract. 

We have been more interested in the effect of arsphenamin on 
the course of anemia from day to day and from week to week than 
in the immediate effect on the blood picture. No attempt has been 
made to learn whether there was an initial drop in the first few 
minutes or hours with a subsequent rise to the original count or 
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above. This has been the object of study by several investigators, 
and the results have been uniform. 
Tables 1, 2, and 3 classify our material from various standpoints. 


TABLE I.—EVIDENCE OF THE PRESENCE OF SYPHILIS IN RELATION 
TO THE BLOOD PICTURE 
Undeter- 
mined,! 
Pernicious Secondary (hemoglobin 


Evidence of syphilis. anemia anemia only.) Total 
Indisputable 5 5 l 11 
Wassermann test and history l 1 2 
Wassermann test only =r . 6 3 l 10 
History only ; ? l 
No history. Wassermann test nega- 

13 10 2 25 


) It will be seen that about half the cases in this series presented 
! the picture of pernicious anemia. A positive Wassermann reaction 
as the only evidence of syphilis was encountered twice as frequently 
in pernicous anemia as in secondary anemia, perhaps supporting 
the theory that this disease may of itself yield a positive Wassermann 
reaction in the absence of syphilis (Sanford). 


TABLE II.—CLINICAL DIAGNOSIS 


Pernicious anemia: 


i Associated with gastric syphilis l 

Associated with ‘patitis and cutaneous tertiary syphilis l 

13 
i Secondary anemia: 

Anemia prominent 3 

Associated with hereditary sy philis l 

Associated with aortitis 

Associated with gastric syphilis l 

Associated with syphilitic splenomegaly and e enls urged liver l 

1 Associated with chronic arthritis : 1 

Associated with gastric syphilis and osteitis . l 

/ Associated with periostitis (syphilis of the ribs?) and empyema l 

10 

Undetermined (hemoglobin estimation only) (clinically secondary in type): 


In cases presenting the picture of pernicious anemia the anemia 
was the outstanding feature and only infrequently were other con- 
ditions suggesting syphilis present. Secondary anemia, however, 


1 Clinically secondary in type. 
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was more commonly associated with some syphilitic involvement of 
other systems. 


TABLE HI.—THE EFFECT OF TREATMENT FOR SYPHILIS ON SEVERE 
ANEMIAS 
Pernicious Secondary 
anemia anemia 
Patients received mercury . ars 9 
Patients with proved syphilis 


Patients sent home on mercury treatment 
Patients with proved syphilis 


Patients sent home on mercury treatment, hemoglo- 
bin fell from 12 per cent to 35 per cent 
Patients with proved syphilis 


Patients received arsphenamin 
Patients with proved syphilis 


Patients without change under arsphenamin 
Patients with proved syphilis 


Patients improved under arsphenamin 
Patients with proved syphilis 


Patients became worse under arsphenamin 
Patients with proved syphilis 


Mercury was given with arsphenamin and therefore it was often 


difficult to estimate its effect, which is best judged by watching the 
results when it is given to patients during their rest period between 
courses of intravenous injections. In four of nine patients a reduc- 
tion in hemoglobin of from 12 to 35 per cent and a decrease in ery- 
throcytes of from 500,000 to 2,000,000 were noted under inunctions. 
In all of these patients showing a decrease the blood picture had 
approached that of pernicious anemia from the start. They had 
previously improved from 18 per cent to 30 per cent under arsphen- 
amin therapy. The relapses may, of course, have been purely a 
coincidence. While long experience may have shown mercury to 
be “the iron of syphilitic anemia,” it must evidently be used with 
caution in the more severe grades, particularly when the picture 
approximates that of primary pernicious anemia. In two of the 
patients who reacted unfavorably to mercury, arsphenamin barely 
maintained the blood picture, while transfusions maintained it at a 
slightly higher level. One patient’s hemoglobin continued to fall 
from 56 per cent to 36 per cent under three arsphenamin injections, 
but one month after a single transfusion the hemoglobin had risen 
to 67 per cent, the erythrocytes to 4,280,000, giving an index of 0.7, 
compared with hemoglobin 36 per cent, erythrocytes 1,530,000, 
and an index of 1.1. The fourth patient was apparently improving 

2 Including two indeterminate cases (hemoglobin only) clinically secondary, one 
with definite syphilis. 


5 6 11 
3 6 9 
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under arsphenamin therapy when a reaction, following an intra- 
venous injection of the drug, resulted in a rapid decline, and only 
by repeated transfusions was the hemoglobin raised from 33 per 
cent to 46 per cent and the erythrocytes from 1,750,000 to 2,510,000. 
It is apparent at least that the patients reacting unfavorably 
to mercury showed evidence of a tendency to an unfavorable 
course. 

With regard to the effect of arsphenamin in our series the drug 
has been given with reasonable safety even in patients whose hemo- 
globin is 20 per cent, although it seems a better policy to increase 
this to 30 per cent by transfusions, if possible, before starting specific 
therapy. Every precaution must be taken to prevent reactions, for 
accidents which may be only disagreeable in otherwise healthy 
persons assume dangerous proportions in persons whose condition 
is already grave. 

In six cases a drop in hemoglobin of from 10 per cent to 20 per cent 
and a decrease of about 500,000 erythrocytes occurred during 
arsphenamin therapy. To these may be added one case in which an 
increase had previously been shown following intravenous therapy. 
In two of these unfavorably affected cases transfusions were of no 
value. In another the blood count continued to drop for a time even 
with transfusions, but ultimately, after seven transfusions, the picture 
improved. The hemoglobin in this case rose from 18 per cent to 
48 per cent and the erythrocytes from 1,470,000 to 3,150,000. 
Despite this improvement the patient died shortly after reaching 
home. An initial drop in hemoglobin from 70 per cent to 50 per 
cent with a decrease in the number of erythrocytes from 4,600,000 
to 4,000,000 was observed in the fourth case following two injections 
of arsphenamin. Throughout three subsequent courses in this case 
the erythrocytes fluctuated between 3,000,000 and 4,000,000 and 
the hemoglobin between 50 per cent and 60 per cent. In the fifth 
and sixth cases there was a 5 per cent increase in hemoglobin but a 
decrease of 500,000 erythrocytes. One of these patients died 
shortly after transfusion. 

In nine cases no definite effect from arsphenamin was noted. Two 
of the patients received only three injections, a toxic erythema in 
one rendering it necessary to discontinue the arsenic preparation. 
The other presented the blood picture of such an advanced perni- 
cious anemia that a transfusion was given but without improvement. 
He returned home and a letter indicated that his condition was 
unchanged. Seven patients received from four to fourteen injec- 
tions without definite effect. Two of these had pernicious anemia 
with a questionable syphilis and five had secondary anemia; all but 
one of the latter were proved to be syphilitics. 

In ten patients an improved blood picture (an increase of from 8 
per cent to 35 per cent in hemoglobin and from 200,000 to 2,000,000 
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in erythrocytes) followed arsphenamin treatment. Five of them 
had pernicious anemia. In only three of the ten who improved 
was the evidence of syphilis indisputable. We are surprised in 
comparing this group with the foregoing to find the relatively high 
proportion of patients with pernicious anemia and the relatively 
small proportion with proved syphilis. 

Transfusions were resorted to at some period of the treatment of 
sixteen patients, either to reinforce those who had made only moder- 
ate improvement or as treatment for those who had not responded. 
If patients did not improve under arsphenamin treatment only it 
was often combined with transfusion, and later transfusions were 
given alone. In patients whose initial hemoglobin was 25 per cent 
or under transfusions were used to bring the hemoglobin above 30 
per cent. The estimation of the relative value of arsphenamin and 
transfusions is more difficult in cases in which the transfusions had 
been resorted to during the arsphenamin course. For example, one 
patient during the second course received four injections of arsphen- 
amin and three of novarsenobenzol. Transfusions were given be- 
fore the first and fourth injections. The hemoglobin at the begin- 
ning was 30 per cent and at the end 49 per cent, with a reading of 
64 per cent following the second transfusion. Arsphenamin had 
no appreciable effect during the first and third courses. We there- 
fore would feel justified in this case in concluding that the rise was 
merely due to the temporary beneficial effect of the transfusions 
rather than that the subsequent arsphenamin injections had coun- 
teracted the good effect of the transfusions. 

In four instances transfusions gave more gratifying results than 
did arsphenamin. One of these patients had continued to improve 
under arsphenamin, the hemoglobin increasing from 40 per cent to 
70 per cent. He relapsed under mercury and the third course of 
arsphenamin sufficed only to hold the hemoglobin at 40 per cent. 
By repeated transfusions the hemoglobin was maintained between 
$5 per cent and 50 per cent. In a similar case the hemoglobin 
dropped from 70 per cent to 56 per cent under mercury and continued 
to drop from 56 per cent to 36 per cent under arsphenamin. One 
month after a single transfusion the hemoglobin was 67 per cent. 
Another patient’s hemoglobin improved under specific treatment 
from 35 per cent to 45 per cent. After receiving a transfusion the 
patient was sent home. In two months his hemoglobin estimation 
read 75 per cent, and this was maintained during the next course 
of arsphenamin. The fourth patient received one course of arsphen- 
amin with slight improvement. Transfusions were combined with 
arsphenamin during the second course. After the second injection of 
the third course he had a violent reaction with a rapid fall in hemo- 
globin. Repeated transfusions raised the hemoglobin from 33 per 
cent to 46 per cent and the erythrocytes from 1,750,000 to 2,510,000, 
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In three other cases transfusions improved the blood picture, but 
the patients died. Transfusion had no effect in four instances and 
only a temporary beneficial effect in two. In another case following 
a relapse transfusions were successful in maintaining the count at a 
higher level, but not so high as it had been previously. In two 
cases transfusions were used with success before beginning specific 
therapy. 

If, as Hirschfeld says, the proof that a pernicious type of anemia 
is due to syphilis depends on cure without remissions by means of 
treatment of the syphilis, no cases of syphilitic pernicious anemia 
have been recognized in the Mayo Clinic since the organization of 
the Section of Dermatology and Syphilology. The nearest approach 
to such a case is that of a man, aged thirty-eight years, with a his- 
tory of infection and with leukoplakia in the mouth. His spinal 
fluid and his blood Wassermann test were negative, even with a 
provocative test. His symptoms and findings, interpretated by 
several competent observers, were those of a typical primary anemia. 
His hemoglobin was 55 per cent, the erythrocytes numbered 2,560,- 
000, with a color index of 1. After three transfusions the hemo- 
globin estimation was 70 per cent with 4,000,000 erythrocytes and 
an index of 0.8. After two courses of intravenous therapy the 
patient had 4,750,000 erythrocytes and 85 per cent hemoglobin, 
and following the third course the erythrocytes increased to 5,040,- 
000. He is the picture of health, has gained 50 pounds and has been 
well for two and one-half years. Whether his improvement was 
due to transfusion or to the arsphenamin injections, and whether 
he is merely having a long remission, cannot be stated. Stockton 
(1919) recently reported a case of pernicious anemia in which the 
patient had a remission after twelve years of apparently good health 


SUMMARY AND CONCLUSIONS 


1. Severe anemia, either primary or secondary, associated with 
late or latent syphilis, is apparently rare, twenty-five cases appearing 
in approximately 4800 records in the Section on Dermatology 
and Syphilology in the Mayo Clinic. 

2. Pernicious anemia may be seen in association with syphilis, 
but no ease exhibiting an incontestable etiologic connection has 
appeared in our records. 

3. One patient with the clinical picture of pernicious anemia and 
a doubtful syphilitic infection has been apparently wel! two years 
as a result of treatment. 

}. Pernicious anemia in the apparent absence of syphilis may yield 
a positive serum Wassermann reaction. 

5. Mercury by inunction, used alone, produced an unfavor- 
able reaction in four of nine patients with anemias who had pre- 
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viously improved under arsphenamin, but all had primary anemia 
and subsequently showed evidences of a relapsing unfavorable 
course. 

6. We believe, therefore, that in syphilis with anemia mercury 
should be used with caution, especially if the picture suggests the 
primary type. 

7. Five of thirteen patients with primary anemia improved under 
arsphenamin. Of these two who improved and three who did not 
had demonstrable syphilis. 

8. Five of thirteen patients with primary anemia became worse 
under arsphenamin; of these two had syphilis. 

9. Five of twelve patients with secondary anemia improved under 
arsphenamin treatment. Of these only one who improved and five 
who did not had demonstrable syphilis. 

10. Only one of twelve patients with secondary anemia became 
worse under arsphenamin. 

11. In our experience, then, arsphenamin has been much more 
effective in secondary anemia than in primary anemia, but curiously 
disappointing in secondary anemia with associated manifestations 
of syphilis. 

12. Twelve of sixteen patients improved under transfusion, four 
of them after arsphenamin had failed. Two of these patients showed 
only temporary improvement and three others died notwithstanding 
the improved blood picture. The effect of transfusion could only 
be judged with difficulty because of the conditions under which 
it was employed. 

13. In four of sixteen cases transfusion was without effect. 

14. Transfusion should be a preliminary to arsphenamin when the 
hemoglobin is below 20 per cent. 

15. Reactions to arsphenamin injections must be carefully avoided 
since they may produce an alarming drop in hemoglobin. 

16. No satisfactory rule for determining which case would improve 
on treatment for syphilis and which case would not could be arrived 
at. In general half the cases may be expected to improve. 

17. The degree of improvement is not necessarily proportional 
to the demonstrability of syphilis. The pernicious anemia associated 
with undoubted syphilis which we have seen has run the ultimate 
course of pernicious anemia regardless of treatment for syphilis. 

18. Hemoglobin estimations alone are not sufficient to indicate 
the progress of the patient. The hemoglobin may rise and the 
number of erythrocytes fall at the same time. 

19. Arsphenamin treatment is safe if carefully used in anemia 
and should be employed in patients with undoubted evidence of 
the disease, and, as a therapeutic test, when reasonable suspicion 
of its presence exists. 

20. Transfusion must remain the ultimate resort in primary 
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cases, and in those cases associated with syphilis in which arsphen- 
amin has failed, even in the presence of syphilis, the best effect 
will be secured by both together.’ 
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LEUKEMIA IN CHILDREN, WITH SPECIAL REFERENCE TO 
LESIONS IN THE NERVOUS SYSTEM. 


By Murray H. Bass, M.D., 


ADJUNCT ATTENDING PEDIATRIST TO THE MOUNT SINAI HOSPITAL AND THE HOME FOR 
HEBREW INFANTS, NEW YORK. 


(From the Pediatric Service of Mount Sinai Hospital.) 


THE recent occurrence of two rather unusual cases of leukemia 
in children admitted to the pediatric service of the Mount Sinai 
Hospital has prompted me to go over the hospital records of the past 
ten years and to collect therefrom the cases of leukemia admitted 
during that time. In tabulating these cases, twenty-three in number, 
several interesting points are brought out and seemed to me worth 
while recording. It is distinctly not my purpose to review all the 
symptoms and signs of leukemia as this disease occurs in children, as 
this has been ably done by others, especially by Benjamin and Sluka 
in their monograph Die Leukamie im Kindesalter, 1907, and by A. 
Strauch in an article published in the American Journal of the Dis- 
eases of Children in 1913, where a good bibliography may be found. 
In the review of the cases in the present paper I shall therefore not 
make any attempt at completeness in describing leukemia clinically, 
but will stress especially the following points: (1) The type of dis- 
‘ase as it attacks children; (2) the common physical findings; (3) 
the diagnosis of the disease; (4) the symptoms referable to the 
nervous system. 

As our cases well show, leukemia in children is essentially an 
acute disease. The longest duration of any of our cases was one 
year (Case 22). Benjamin and Sluka refer to a chronic case of the 
myeloid variety which lasted two years. All the cases which last 
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more than a few months are of the myeloid type, chronic lymphatic 
leukemia apparently not occurring in childhood. Case 9 in our 
series died after an illness of ten months. This, like Case 20, how- 
ever, was an atypical one in which, as we shall point out later, a 
stage of grave anemia without a leukemic blood picture preceded 
the stage of lymphocytosis. It must also be emphasized that cases 
like the above are prolonged by transfusion and radiotherapy. 
Occasionally the entire course of illness is limited to a few days. 
Case 5, aged seven months, was sick only four days. It is, of course, 
true that these brief periods of illness may be preceded by symptoms 
or blood changes not noticed by unobservant parents. 

The course of leukemia undoubtedly resembles that of an acute 
infectious disease. Fever was present in almost every case, and was 
often the first symptom to be noted. 

In this connection the article of Gordon Ward is of interest.' 
The author has collected and grouped 1457 cases of leukemia and 
has examined these in reference to their resemblance to acute infec- 
tions. His conclusions are: “(1) There is a congenital form of 
leukemia which occurs in children whose parents are not leukemic. 
(2) Leukemic parents have never been known to transmit the dis- 
ease to the newborn child. (3) Instances in which the actual infec- 
tion of one person might seem to have occurred are very few, 
although not devoid of significance. (4) In having a marked prefer- 
ence for a particular age and sex, leukemia differs from the infective 
class of diseases and resembles the metabolic diseases and cancers.” 
l‘or these reasons the author believes the disease is not an infectious 
one. 

That the leukemic blood picture may develop in the course of an 
infection is known, and it is naturally difficult to decide whether the 
leukemia is an added condition or part and parcel of the infection. 
As an example of the development of the lymphocytosis late in the 
illness, consider Case 20, whose detailed history follows: 


ht. B. (Med. No. 196608), aged four years, was admitted to the 
hospital November 17, 1919. He was one of five children. The four 
other children were living and well. The family history was nega- 
tive. The boy had never before been ill and had had none of the 
acute diseases of childhood. 

The present ailment had commenced suddenly one month before 
with chills, high fever (104°) and a purpuric eruption on the trunk. 
These symptoms subsided after a week, the rash gradually fading 
nad leaving only a yellowish discoloration. One week later the boy 
began to have very severe abdominal pain unrelated to meals and 
accompanied on three occasions by vomiting. At the same time he 
developed severe pain in his ankles and legs. These symptoms all 
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subsided until three days before admission, when the fever and 
abdominal pain returned and the purpuric rash again appeared, 
especially on the face. No blood was noted in the stool or vomitus. 
There had been a marked loss in weight. 

Physical examination on admission showed an extremely pale, 
weak, sick-looking child. Over both cheeks were purplish-black 
ecchymoses which gave the boy a most grotesque appearance. On 
the arms, buttocks and iegs were numerous hemorrhagic spots 
varying in size up to that of a twenty-five-cent piece. There were 
a few moderately enlarged, tender lymph nodes in the groins, 
axilla, neck and the epitrochlear regions. There was a short, rough, 
systolic murmur heard along the left border of the sternum. The 
liver was felt one finger below the free border of the ribs and the 
spleen three fingers below. There was a small ulcer on the left 
anterior faucial pillar. Retinoscopy revealed numerous retinal 
hemorrhages. The urine examination was negative. The blood 
count was as follows: 

Hemoglobin, 18 per cent. 

Red cells, 1,200,000. Slight poikylocytosis and anisocytosis. 

White cells, 1800. 

Differential count: Polynuclear neutrophiles, 27 per cent; 
lymphocytes, 64 per cent; eosinophiles, 0; basophiles, 0; transi- 
tionals, 1 per cent; myelocytes, 2 per cent; metamyelocytes, 6 per 
cent. 

Platelets, 72,000. 

Coagulation time, 9 minutes. 

Bleeding time, 2} minutes. 

Fragility of the red cells begins at 0.4 and there is complete laking 
at 0.325. 

Von Pirquet and Wassermann tests negative. 

At this time the diagnosis of aplastic anemia was suggested. 
The extremely low cell counts of both the red and the white cells 
pointed to a severe hypoplasia of the bone-marrow. Purpura 
hemorrhagica was another diagnosis suggested, in view of the hemor- 
rhages, the diminished number of the blood platelets and the pro- 
found anemia. 

Several transfusions of citrated blood obtained from the child's 
mother apparently caused a considerable improvement in the boy's 
condition, the hemoglobin rising to 32 per cent and the red cells 
to 1,912,000. The white cell count, however, at this time (two weeks 
after admission to the hospital) showed the following figures: 

White cells, 4000; 

Polynuclear neutrophiles, 4 per cent; 

Lymphocytes, 86 per cent; 

Large mononuclears, 10 per cent; 

Subsequent counts confirmed these findings. 

The interpretation of this cell count showed that the case was in 
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reality one of lymphatic leukemia, the diagnosis being based on the 
relative and absolute lymphocytosis. The low total white cell 
count does not militate against this diagnosis, for many cases are 
now on record in which the so-called aleukemic blood picture is 
found in the course of leukemia. 

This particular case developed an abscess of the cheek, due to 
the breaking down of one of the hemorrhagic areas. This caused a 
retrogression in the progress which had been made, and when the 
child was taken home against advice the blood count had changed to: 
Red cells, 880,000; hemoglobin, 18 per cent; white cells, 2600. 

This case is of interest in demonstrating how difficult it may be 
to make the diagnosis of leukemia in the absence of a characteristic 
blood picture. It is, of course, important to decide the diagnosis 
for prognostic reasons, since we know that all cases of leukemia in 
children are almost without exception fatal. 

The above case is very closely resembled by one reported by 
Gunewardene.? A boy, aged three and a half years, showed a red 
cell count of 760,000, hemoglobin of 11 per cent and a white cell 
count of 8400. Polynuclear neutrophiles, 9.5 per cent; lympho- 
cytes, large and small, 85 per cent; hyalines, 2 per cent; myelocytes, 
2 per cent. This case was diagnosed as one of aplastic anemia, but 
when, after a remission, skin nodules appeared with many myelo- 
blasts in the blood the diagnosis of leukemia was entertained. The 
postmortem examination showed myeloblastic changes in the bone- 
marrow. 

To recur to the aleukemic blood count it is of interest to note that 
the white blood cells in our group of cases varied from 1400 to 720,- 
000. In 9 cases the count on entering the hospital was above 50,000; 
in 7 it was between 11,000 and 50,000; in 2 it was between 5,000 and 
10,000; and in 3 it was below 5000 cells. In several cases great 
changes took place in a few days. In some cases this was apparently 
due to roentgen therapy (Cases 16 and 17). The criterion of 
leukemic blood is the presence of abnormal cells in the circulating 
blood or a very definite change in the distribution of the normal cells. 
Apparently aleukemia is not a disease entity, but merely a stage in 
the course of the disease leukemia. 

As we mentioned at the outset the lymphatic form of leukemia 
is much more common than the myeloid in childhood. In the present 
series the proportion is 20 of the lymphoid to 3 of the myeloid. 
It is, however, possible that some of the cases of lymphatic leukemia 
occurring in the earlier part of our series would now be classed 
as myeloid, owing to the recognition of the myeloblast cell which 
may easily have been mistaken for a lymphocyte. This cell, 
which is one of the progenitors of the myelocyte, is a mononuclear 
cell, the nucleus of which shows a finely reticulated structure, with 
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prominent nucleoli, and cytoplasm, non-granular, confined to a 
narrow peripheral zone. Naegeli® points out that the more acute 
the disease the more does this unripe type of cell displace the mvelo- 
cyte. The acute myeloid leukemias, the existence of which was at 
one time doubted, are therefore accompanied by the extrusion into 
the blood not only of myelocytes but also of myeloblasts, sometimes 
almost to the complete exclusion of the former. Such cases often 
run an extremely acute course. Of this type is our Case 11, in a 
child, aged three years, showing 160,000 white cells, of which 57 
per cent were myeloblasts. Such cases are usually accompanied by 
a very grave anemia and the presence of many abnormal red cells in 
the blood. Case 11 showed a red cell count of 1,480,000 with 21 
per cent hemoglobin. ‘The entire course of this case lasted four 
weeks. 

In contradistinction to this form I would cal! attention to Case 
22. A girl, aged eight years, previously in good health, began to 
complain of loss of weight and anorexia one year ago. Since that 
time she had been growing progressively weaker. Two months 
before entering the hospital an irritating cough had developed and 
continued. On admission, examination showed a pale, sallow, 
undernourished child, moderately dyspneic. All the superficial 
lymph nodes, but especially the cervical and submaxillary, were 
enlarged, hard and discrete. The left chest showed physical signs 
of a large pleural effusion. ‘l here were no enlarged superficial veins. 
The liver was felt 14 cm., the spleen 15 cm. below the free border 
of the ribs. Neither organ was nodular nor tender. The blood 
examination showed: Hemoglobin, 41 per cent; red cells, 2,080,000; 
white cells, 134,400; lymphocytes, 15 per cent; polynuclear neutro- 
philes, 5 per cent; myeloblasts, 80 per cent. The urine was negative. 
The temperature ranged from 99° to 101.5.° 

The chest was aspirated twice but refilled rapidly. The pleural 
fluid was sterile, contained relatively few cells and had a specific 
gravity of 1012. 

Clinically this case was one of chronic leukemia, though from 
the blood examination one would expect an acute history. Dr. N. 
Rosenthal, the hematologist at the hospital, was inclined to con- 
sider this case an acute one in spite of the history, believing that the 
leukemic process had been recently engrafted upon an old infection. 
The fact that myelocytes were entirely absent in the blood led us 
to exclude a so-called myeloblastic crisis, in the course of a myelog- 
enous leukemia; for in such cases, notwithstanding the fact that 
great numbers of unripe cells (myeloblasts) are poured into the 
circulation there are present a certain number of maturer cells, 
myelocytes. 

In this case then the blood findings pointed to an acute condition, 
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whereas the large, hard spleen and liver, the very large lymph nodes, 
the duration of symptoms and the slight fever were all in favor of 
the chronic type of the disease. 

Of further interest was the hydrothorax. Radiograms of the chest 
taken before and after aspiration of the fluid failed to show any 
intrathoracic masses that might account for the pleural effusion. 
This is in accord with the findings in the other cases of our series 
in which chest radiograms have been taken. Apparently involve- 
ment of the intrathoracic nodes is rare, even in the chronic cases. 
These are quite contrary to the findings in cases of Hodgkin's dis- 
ease, where, as pointed out by Wessler and Green‘ the bronchial 
and paratracheal nodes are regularly involved. 

The participation of the nervous system in the leukemia of children 
is of considerable importance, and more attention should be directed 
toward it. In the present series Cases 5, 11, 12 and 23 showed 
involvement of the brain. 

Case 5 was an infant aged seven months, admitted to the hospital 
July 26, 1915, in a moribund condition. The child had been taken 
ill four days before admission with restlessness, fever, a hemorrhagic 
eruption over the neck and shoulders and great prostration. Phys- 
ical examination showed a dying child, extremely pale, with a 
hemorrhagic eruption, greatly enlarged liver and spleen and signs 
of meningeal irritation. The infant died before a careful examina- 
tion was possible. Autopsy findings showed the lesions of acute 
leukemia, with a large hemorrhage over the surface of the brain. 

Cases 11, 12 and 23 were all typical cases of acute leukemia 
which ended fatally with convulsions, delirium and coma. In two 
of them (11 and 23) lumbar puncture gave evidence of recent hem- 
orrhage into the cerebrospinal fluid. The fluid was sterile. 

In some cases the very first symptom of the disease is a convulsion. 
Such is a case seen by me, but not included in this series: An 
infant was brought to the hospital in coma, having been ill two days 
with high fever and convulsions followed by unconsciousness. 
Examination revealed an extremely pale child with numerous 
petechial spots scattered over the legs and trunk. There were a 
few enlarged lymph nodes in the neck. The spleen was not felt. 
On account of the fever, petechiz and convulsions the case had been 
diagnosed as one of acute cerebrospinal meningitis, although all the 
classical signs of meningitis were absent. The lack of signs of 
meningeal irritation and the extreme pallor led me to diagnose a 
probable acute leukemia with cerebral symptoms. Lumbar punct- 
ure was performed and normal fluid under slight pressure was 
obtained. The differential blood count revealed 99 per cent lym- 
phocytes. 

Quite recently a similar case in a girl, aged seventeen years, has 


4 Jour. Am. Med. Assn., No. 7, vol. Ixxiv, p. 445. 
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been reported by Munro® under the heading, “ Acute Myelogenous 
Leukemia Simulating Meningitis.” Here symptoms and physical 
signs of meningeal irritation were present. ‘The acute illness lasted 
but ten days and was ushered in by headache, fever and delirium, 
which passed to a stage of coma, during which there were present 
rigidity of the neck, positive Kernig and Babinskisigns, mild opisthot- 
onos, a slight external strabismus and twitching of the right side 
of the face. Lumbar puncture yielded blood-stained fluid under 
increased pressure, smears and cultures failing to show any organisms. 
The blood count showed the findings of acute myelogenous leukemia. 
Postmortem examination failed to reveal evidence of inflammatory 
condition or gross hemorrhage anywhere in the central nervous 
system. The vessels of the meninges were markedly engorged and 
an acute edema of the brain and cord was present. The cord and 
cerebellum showed infiltration with mononuclear cells. The menin- 
geal symptoms were here not due as in the first case to hemorrhage, 
but apparently to acute congestion and microscopic leukemic 
infiltration. 

Leukemic infiltration in the brain may, moreover, affect consider- 
able areas before causing symptoms. In a case diagnosed as septic 
diphtheria in a girl, aged fifteen vears, upon whom I performed an 
autopsy, large brick-red masses varying in size up to that of a cherry 
were found scattered through the cerebrum. These masses proved 
to be deposits of leukemic tissue. The girl had died in coma, having 
shown no cerebral symptoms until a few days before death. 

Tapie and Cassar in an article on the nervous complications in 
leukemia comment on the fact that leukemic infiltration of the 
nervous system may be present without causing any symptoms 
whatever. In their article, which contains a very good review of 
the literature bearing on this subject, they report a case of hemi- 
plegia due to capillary hemorrhage and leukemic infiltration of the 
internal capsule. They classify the nervous lesions which may occur 
in leukemia under the following heads: 

1. Medullary degeneration: small foci of sclerosis or capillary 
hemorrhage in the brain or cord. 

Leukemic infiltration: this may or may not cause symptoms. 
Hemorrhages in nerve centers. 

. Nerve lesions due to compression. 

. Zoster. 

To summarize my own experience, I have seen 6 cases of leukemia 
in children in which symptoms referable to the nervous system 
were prominent. [our of these gave the picture of cerebral hemor- 
rhage. Three were proved cases: 1 by postmortem examination, 
2 by lumbar puncture. The fourth case neither came to autopsy 
nor had a puncture performed; from its clinical picture, however, 

5 Jour. Am. Med. Assn., No. 9, vol. Ixxiv, p. 603 


6 Arch. de mal. du cceur, 1919, xii, 218. 
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cerebral hemorrhage could with probability be diagnosed. I have 
described a case of acute leukemia mistaken for cerebrospinal menin- 
gitis, the clinical findings of which pointed to a leukemic infiltration 
as the cause of the symptoms. A very similar case with autopsy is 
reported from the literature. Finally, 1 have described a case with 
terminal cerebral symptoms in which areas of macroscopic leukemic 
infiltration were found at postmortem examination. 

I wish to express my indebtedness to Dr. Henry Heiman for 
permission to make use of the material from the pediatric service of 
Mount Sinai Hospital. 


PERICARDITIS: INCIDENCE AND DIAGNOSIS:! 


By W. W. G. Macracuian, M.D., 


ASSISTANT PROFESSOR OF MEDICINE, UNIVERSITY OF PITTSBURGH, PITTSBURGH, PA. 


INFLAMMATION is prone to develop in the serous sacs of the body, 
in some, seemingly, more than in others. The inflammatory reac- 
tions demonstrate nicely the various types of inflammations; in fact, 
in no situation in the body is one able to observe a more distinct set 
of reactions than are met with in the different forms of serositis. 
With the exception of direct wounds, infection in serous sacs is 
always a secondary manifestation of some primary focus, even 
though, at times, this focus may be so completely hidden as to 
escape recognition. One usually does not regard epidemic menin- 
gitis exactly in this light, but really the invasion from the upper 
respiratory tract of the meningococcus with a subsequent menin- 
gitis or of the Streptococcus salivarius with its accompanying 
arthritis or pericarditis is theoretically the same. There is no reason 
to believe that serous sacs are not infected in the usual ways 
namely, by the blood stream, the lymphatics or by direct extension. 
It is, however, impossible in some instances of pericarditis to be 
certain of the manner of infection, hence the term idiopathic has 
been applied to certain clinical forms of the disease. On general 
medical grounds this term is a poor one, and even though, from the 
point of view of proof, it is at times correct, still it is probably better 
to drop the word idiopathic. The pericardium is subject to four 
types of acute inflammation; the acute fibrinous and the serofibrin- 
ous are the common forms while the purulent and the hemorrhagic 
forms are less frequent. The chronic inflammations are indicated 
by fibrous adhesions, localized or general in distribution, and a 
rather unusual form in which a diffuse thickening of the pericardium 
is observed. Tuberculosis produces an inflammatory reaction which 


1 Read at the Interurban Clinical Society, Clifton Springs Sanatorium, October, 
19 20. 
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at times shows characteristics typical of both acute and chronic 
inflammation in addition to the granulomatous reaction. 

It is quite apparent from clinical and pathological observations 
that the different serous sacs are by no means numerically equally 
involved in infection. There is no reason to believe that any inherent 
variability in the power of the resistance is possessed by one and 
not by the other. It would seem, rather, that the anatomical posi- 
tion in the body on the one hand and the type of bacterial infection 
on the other suggests the explanation. For example the acute 
inflammations of the peritoneum are practically always purulent, 
because they are secondary in most instances to a ruptured or leaking 
hollow viscus containing pus-producing bacteria. The pericardium, 
however, has choicer surroundings as the rupture of a viscus into 
it is extremely unusual; while, further, the Streptococcus pyogenes 
is not the prevailing organism in inflammations of the chest, the 
possible regional source of pericarditis. On the other hand the 
frequency of pericarditis in the Streptococcus viridans infection 
and the infrequency of any peritoneal involvement by this organism, 
at least that can be recognized as such, would appear to indicate 
that the type of bacterium is a factor of importance in inflammations 
of serous membranes. In the same way, Streptococcus viridans 
infection of the meninges, except in an occasional case of chorea, is 
very unusual; but it undoubtedly occurs in the pleura. It is not 
our purpose to become entangled in the bacteriological question of 
specific localization of bacteria which, in a certain sense, is correct 
as the localization of the meningococcus in the meninges, the ten- 
dency for Streptococcus viridans to be present in carditis, while the 
absence of these bacteria in the peritoneum certainly would suggest 
specificity in location. This, however, under no condition means 
that Streptococcus viridans isolated from a pericardial sac will 
always produce a pericarditis. Holman, McMeans and others have 
settled this point. The prevalence, therefore, of acute fibrinous or 
serofibrinous inflammations in the pericardium would appear to be 
due, firstly, to the fact that the most frequent bacterial invader is 
the Streptococcus viridans, and, secondly, the pericardium is not 
especially subjected to the influence of the usual pus-producer, the 
Streptococcus pyogenes. That the pericardium is readily available 
for a purulent infection if the pus-producing organism is present, is 
clearly shown by the considerable number of purulent pericarditis 
cases found in streptococcic pneumonias and to a lesser extent in 
the pneumonia of pneumococcic origin. 

It is my purpose to deal with the pericardium in inflammatory 
conditions as recognized at the bedside and at the autopsy table. 
It must be kept in mind that acute pericarditis, with or without 
effusion, has not a high mortality and therefore the cases that come 
to autopsy, dying from acute pericarditis per se, are unusual. 
Further, much of the acute pericarditis found at autopsy is buat a 
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terminal part of the picture of infection in that individual. Chronic 
pericarditis is of interest in indicating the number of cured acute 
forms and also in calling attention to clinical difficulties of diagnosis 
in this condition, for it still seems to be a fact, as Osler remarked 
many years ago, that chronic pericarditis is more often found in the 
autopsy room than in the ward. I thought it would be of some 
interest to review our autopsy records on this subject and to collect 
from them any data which seemed to have a pertinent bearing on 
the subject of pericarditis. 

The subject of pericarditis is an old one, and in the literature it 
has been thoroughly covered as the reports, which are legion, on 
this disease would indicate. Our pathological findings are in accord 
with what has been shown in the past, our figures bearing a striking 
resemblance to those published about twenty years ago by Wells. 
One is also forced to say there is little further to add to the diagnosis; 
but as we are still going to have pericarditis with us it is possibly not 
out of place to occasionally submit a review. The number of autop- 
sies examined was 975; in 100 of these pericarditis was present in 
some form. For the opportunity to study these records and for the 
helpful discussion with reference to them I wish to thank Dr. Oskar 
Klotz. 

There are two conditions to which brief reference should be made, 
although neither of them is classed under inflammation. Hydro- 
pericardium has clinical significance in that some degree of this 
transudation is present when edema is a characteristic of certain 
chronic diseases, especially nephritis and primary anemias. A well- 
marked increase of fluid in the pericardial sac without other signs 
of pericarditis, or the presence in the body of edema in the tissues 
or fluid in the cavities, should be held in suspicion as probable evi- 
dence of the inflammation, the reaction being principally of a serous 
character. This differentiation, however, does not appear to be a 
difficult problem to decide, either from the clinical or the patho- 
logical point of view. A milk spot on the surface of the heart is, to 
say the least, a rather common finding. About the origin of these 
spots there is considerable debate, as the question has been raised 
as to whether they represent the end-results of inflammation or 
merely the effects of long-continued rubbing of the pericardial sur- 
faces. It is not my intention to attempt to settle this problem in 
one way or the other, notwithstanding the fact that I have observed 
at least some milk spots to be of an inflammatory nature. They 
occur at all ages. Our records show 2 examples in infants, but 
they are undoubtedly more common past the middle period of life. 
It seems rather strange that we should not know exactly why these 
plaques develop as they are certainly accessible to study. 

Under this heading we have the acute fibrinous, serofibrinous and 
purulent forms of pericarditis. The first two types predominate; 
gradations in the purulent forms occur from the slightly turbid 
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fluid to a frankly purulent one. The latter type has been unusually 
infrequent in our series of cases. There are several points brought 
out in the table which would bear some analysis. It is at once seen 
that a little over 5 per cent of the autopsies showed an acute peri- 
carditis, and of this number the males were more than three times 
as numerous as the females, bearing out the general known sex 
incidence of this disease. Rather strangely, however, more cases 
occur after the age of forty. This is likely due to two facts, the 
number of children in our series was relatively small and acute peri- 
carditis, per se, is not often fatal. It should be kept in mind that 
there is a difference in the group of acute pericarditis cases met with 
in the wards and in the autopsy room, especially in regard to the 
age. As a clinical disease, acute pericarditis is more often observed 
in young adults and children; further, it has a relatively low mor- 
tality, and hence is not frequently seen at autopsy. On the other 
hand, there are many instances of acute pericarditis appearing as a 
terminal infection with some other acute disease which was the cause 
of death. The involvement of the pericardium in this type of case is 
frequently not recognized before death; while it may be present at 
any age, our results indicated the tendency of this form to develop 
more often after middle life. 


TABLE I.—ACUTE PERICARDITIS. 


Cases. Sex. Age. Amount of fluid 
50 Males. . 39 uptol0.. . 2 5 c.c. | 
Females . 11 10 to 20 6 10 c.c. l 
20 to 30 7 15 ¢.c. | 
30 to 40 9 20 c.c. 2 
40 to 50 10 50c.c. . 12 
50 to 60 7 60 cx 1 
60 to 70 8 70 ec. l 
70 to 80 1 100 c.e 5 
150 c.c. 2 
200 c.c. 2 
300 c.c. | 
400 c.c. l 
600 | 
Stated as not in- 
creased 19 


Acute pericarditis does not necessarily produce an increase in the 
amount of fluid in the pericardial sac. Almost three-fourths of our 
cases showed 50 cc or less fluid in the sac, while but one-seventh of 
the number had more than 100 cc of fluid present. This would 
seem to indicate, from the autopsy point of view, that the majority 
of acute infections in the pericardium are not associated with a 
large amount of fluid; but, as we mentioned previously, it is well to 
keep in mind that the acute serofibrinous pericarditis seen in the 
younger individual rarely comes to the autopsy table by reason of 
that disease alone. The reliance on increased cardiac dulness, 
assuming that it is due to fluid, as a point of diagnostic value may 
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not have an anatomical basis; in fact, I seriously doubt that it is 
possible to recognize with any method of physical examination an 
amount of fluid less than 100 ce. In only one-seventh of the cases, 
therefore, would the amount of fluid present have been of diagnostic 
aid. 

One is not always able to demonstrate the etiological factor of 
this disease. It is our impression that acute rheumatic fever, chorea 
and tonsil infection with the endocardial and myocardial complica- 
tions account for the majority of our acute clinical pericarditis. 
Streptococcus viridans infection is closely associated with this group, 
whether as the primary infecting agent or not, it is difficult to say, 
but certainly it is a factor; eliminate this streptococcus and there is 
nothing left. Until proved otherwise let us regard this infection 
as the etiological one for this group. Our actual findings, however, 
would indicate that acute endocarditis was present 10 times with 
acute pericarditis; but on 32 other occasions no pericardial lesion 
was associated. This merely shows that endocarditis is the more 
common lesion of the two. On 6 occasions during the acute stage 
of rheumatic fever with arthritis and twice associated with acute 
chorea a pericarditis was found, and in all of these instances there 
was other cardiac involvement. Two acute infections of the throat 
in chronic heart and kidney disease completes the list of this etio- 
logical group, comprising thus two-fifths of the cases. 

It was somewhat surprising to find that in 128 cases of lobar 
pneumonia there were only 10 associated with pericarditis, and in 
one-third of these the inflammation was purulent. It is of interest 
to remember that a considerable amount of suppurative pericarditis 
was found in the pneumonias of streptococcic origin; but this bac- 
terial finding has been practically unknown in the lobar pneumonia 
of our community. The pneumococcus seemingly is not especially 
prone to develop a pericarditis (7 per cent), but when this condition 
does occur it is liable to become purulent. In all probability if 
the duration of pneumonia were longer more purulent exudates 
likely would be found in the pericardial cavity. ‘There were 13 other 
cases in Which some inflammatory focus was present in the lung, as 
foreign body with mediastinitis, empyema, abscess and gangrene, 
tuberculosis and cancer; about one-half of these were of streptococcic 
origin. Suppuration in the pleural sac is certainly a commonplace 
complication of pneumonia as compared with pericarditis in the 
same disease. One case of pericarditis was present in 50 autopsies 
on epidemic influenza. 

Infection arising from the peritoneal cavity, particularly from the 
gall-bladder with liver or subdiaphragmatic involvement, accounted 
for 7 cases of pericarditis. In this instance the infecting organism 
is almost always a streptococcus pyogenes. 

Recently, Libman has called attention to the association of acute 
pericarditis with coronary embolism and infarction of the heart. 
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I have confirmed this on one occasion during the past few weeks 
and there is one other case in our records. This observation would 
bear further watching, as it may be of considerable value in diag- 
nosis. 

It was not possible to get an accurate estimate of the bacteriology, 
as certain difficulties were present which would have to be considered 
before laying too much stress on the autopsy bacteriological findings. 
To put any reliance upon these findings it is necessary to have the 
cultures made within as short a time as possible after death, as post- 
mortem contamination in the thorax occurs very quickly. In our 
opinion, however, the Streptococcus viridans and pyogenes are 
the two common invaders while the pneumococcus ranks next. A 
word possibly would not be out of place regarding the fibrin deposited 
on the pericardial surfaces. It is often present in very small amounts. 
The surface over the right ventricle and at the base between the 
larger arterial trunks appears to be the most frequent situation for 
fibrin, especially when it is very sparingly distributed. In this 
connection it is of interest to remember that this is also the situation 
(anterior wall of right ventricle) favored by milk spots to which we 
previously referred. One has often to look carefully to see the fibrin 
on the surface of the right ventricle even where in life a well-marked 
friction sound had been heard. I have had the opportunity of follow- 
ing this point in several cases within the past year, and must admit 
being surprised to find so little fibrin in certain instances where very 
definite friction rubs had been present. 


TABLE II.—CHRONIC PERICARDITIS. 


General Local 
Cases Sex Age. adhesions rihesions, 
4() Males 31 Up to 10 1 17 23 
Females i) 10 to 20 5 
20 to 30 9 
30 to 40 . 10 
40 to 50 4 5 
50 to 60 6 
60 to 70 2 
70 to 80 2 


The presence of fibrous adhesions in the pericardial sac indicates 
a chronic pericarditis. These adhesions may be localized as a few 
fine fibrous strands more often noted at the base of the heart, but 
also present anteriorly near the apex; or they may be diffusel) 
present, forming the so-called general adhesive pericarditis. ‘The 
localized fibrous adhesions in all probability in the majority of 
instances are little more than interesting pathological findings, as 
they are not only impossible to diagnose clinically, but there seems 
to be, further, little evidence to indicate that they actually produce 
any mechanical disturbance. Of course, a heavy isolated band in 
certain situations might produce considerable impairment in fune- 
tion leading to compensatory changes, as hypertrophy of the heart. 
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But these instances in our opinion are rather the exceptional findings. 
Table II shows that a little more than 4 per cent of the autopsies 
presented evidence of chronic pericarditis, and of this number a 
little less than half were of the general adhesive type. The male 
predominates, the relation being about the same as it is in the acute 
form of the disease. It is of interest to note that in one newborn 
child a diffusely adherent pericarditis was found. The infant 
presented some suggestive signs of congenital syphilis, although 
positive proof was never established. Over a half of the cases 
occurred under the age of forty, which is exactly opposite to what 
was found in acute pericarditis. The amount of fluid in the peri- 
cardial sac does not appear to have any relation to this form of 
pericarditis, as in the adherent form there is, of course, no fluid 
present, while in the localized type there is nothing in the adhesions 
themselves to call forth an effusion. It is my impression that one 
rarely sees chronic pericarditis with effusion, as this condition is 
either a persistent acute serofibrinous form or a tuberculous process. 
The latter is by no means rare. 

It is a very difficult matter in many cases to identify the etiological 
factor responsible for chronic pericardial adhesions. This is but to 
be expected, as fibrous adhesions indicate an end-result, and it is 
always difficult to follow the course of a disease, especially peri- 
carditis, a disease so often of an indefinite character. As a general 
principle, it would seem to us that the best explanation for the pro- 
duction of chronic adhesions is the organization of an acute fibrinous 
pericarditis and, therefore, the etiology would be the same for the 
chronic as for the acute form. Wells has suggested that a certain 
number of the adherent types of pericarditis are of a tuberculous 
nature, many possibly never existing in the state of a tuberculous 
pericarditis, but representing the fibrous tissue reaction induced 
by the tuberculous toxin developing in an adjacent active lesion 
such as the mediastinal lymph nodes. According to Wells the adhe- 
sive forms show nothing which would indicate tuberculosis either 
in the gross or in sections. We agree with this statement. It is 
possible that some obliterated pericardial sacs develop in the wa) 
suggested by Wells, but it is our impression that they form only 
a very small percentage of these cases. In but 3 of our 17 cases 
does it appear likely that tuberculosis was the etiological factor. 
At least it was the only disease present, the heart being perfectly 
normal. It should be added that there was nothing in these 3 cases 
in the pericardium itself to indicate morphologically a lesion char- 
acteristic of tuberculosis. According to our records this form of 
pericarditis is more often associated with endo- and myocarditis or 
what we may term the rheumatic-fever-cardiac group. This, in 
our opinion, is the etiological factor of first importance for any form 
of chronic pericardial adhesion but actual proof of this is not always 
forthcoming. That the other acute infections, as pneumonia, play 
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a part is but logical. There is nothing to indicate why general peri- 
cardial adhesions develop in some instances and local adhesions in 
others, although it would seem most likely that a massive acute 
inflammation would be more prone to develop general adhesions. 
On the other hand, however, it is quite possible that a recurrent 
infection could produce the identical result; while localized adhesions 
most likely would indicate single infections, probably not of an 
intensive character. As these are points which, even at the best, are 
debatable, one should not lay too much stress upon them. 

Heart changes are not always associated with chronic pericarditis, 
and vice versa, pericarditis is not always present in heart disease; 
the endocardium and myocardium are undoubtedly more vulner- 
able than the pericardium. This fact is brought out in our records 
which show no pericardial involvement in 43 autopsies in which 
the cause of death was due to heart disease. In 11 of the chronic 
adhesive pericarditis cases there was evidence of chronic endo- or 
myocarditis, thus leaving 3 cases of this type in which the etiology 
was most indefinite, as tuberculosis was not present. The relation 
of kidney and arterial disease to chronic pericardial changes is 
approximately the same as that of the heart, in that these three vital 
structures are so commonly associated in disease. The actual size 
of the heart does not appear to depend entirely upon mechanical 
difficulties thrust upon it by an adherent pericardium, as there were 
several instances with little or no cardiac hypertrophy. Enlarge- 
ment of the heart in this condition is seemingly related more to the 
myo- or endocardial changes, to nephritis with hypertension or to 
extensive adhesions to the adjacent structures outside of the peri- 
cardial sac. There were no typical examples of Pick’s disease in 
our series. 

TABLE II].—TUBERCULOUS PERICARDITIS. 


Cases, Sex. Age. 
10 Up to 10 0 
« « 3 10 to 20 2 
20 to 30 3 
30 to 40 2 
10 to 50 9 
50 to 60 


In this table one sees again the predominance of the males in 
pericarditis and it further indicates an earlier age level, as three- 
fourths of the number were met with before the age of forty. Tuber- 
culous pericarditis usually produces a very large sac, containing a 
great deal of fibrin and often a large amount of fluid. This fluid 
may be blood-tinged, but more often it is clear and straw colored. 
The largest pericardial sacs, according to our records, have been the 
tuberculous ones. One rarely sees at autopsy the development alone 
of miliary tubercles on the pericardial surfaces in the same manner 
as one observes them in the pleura. Certainly, there is probably 
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a stage in the development of tuberculous pericarditis when it is 
likely that only tubercles are present; but the production of fibrin 
is soon so extensive that, at first glance, the characteristic appear- 
ance is that of an acute fibrinous pericarditis. At autopsy this 
fibrinous character is always evident, and it is by no means improb- 
able that a certain number of tuberculous pericarditis cases are 
labelled acute fibrinous pericarditis. The tubercles are readily 
enough seen when the fibrinous exudate is scraped off so as to expose 
the deeper layers, and once in a while it is necessary, when the tuber- 
cles are indistinct, to wait for a microscopic section in order to be 
quite sure of the diagnosis. The term bread-and-butter heart may 
apply equally well to both the acute fibrinous and the tuberculous 
forms of this disease. At times one sees in the deeper portions of the 
exudate the development of a moderate amount of caseation, 
although this feature has not been prominent in the materials which 
we have studied. 

The question has been brought up as to whether some of the diffuse 
adherent pericardial sacs represent healed forms of tuberculosis. 
Although this is a possibility it is my impression that such a fortu- 
nate sequence of events rarely occurs. The healed tuberculous 
lesions of the pericardium which present unmistakable signs of this 
disease are extremely unusual if one is to consider calcification as 
an evidence of healing. Wells observed calcification on 4 occa- 
sions, but he is inclined to look upon this deposit as being secondary 
to a suppurative condition in the sac. We did not see any example 
of calcification in our series, but agree with Wells that this change 
and probably also what has been described as calculi in the peri- 
cardial sac represent the end-result of a purulent pericarditis. Calci- 
fication following chronic empyemas secondary to lobar pneumonia 
with tuberculosis ruled out at autopsy, in which a cast of the 
chest wall had formed, have occurred several times in our records. 
So by analogy it would appear that the same process is possible in 
the pericardial sac. We mentioned before Well’s conception of the 
relation of tuberculosis to certain of the adhesive forms of chronic 
pericarditis. He admits that it is a difficult thing to prove, and we 
follow him in this matter. 

A similarity of origin is quite possible between adherent peri- 
carditis and chronic adhesive pleuritis. It is the general conception 
that tuberculosis is the most common productive factor in this latter 
condition, although by no means the only factor. Anatomically 
these adhesions represent nothing but fibrous tissue, and only rarely 
is one able to demonstrate in them histological evidences characteris- 
tic of tuberculosis. There is, therefore, some ground for considering 
chronic adhesive pericarditis as having a tuberculous etiology, but 
as we have seen this condition associated more often with the rheu- 
matic group it Is our impression that tuberculosis accounts for but a 
minimum number of these cases. It would be interesting to observe 
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the final result in the cases of tuberculous pericarditis which have 
been apparently cured by drainage of the sac. My experience with 
this disease has led me to regard it as a very severe form of local 
tuberculosis possibly as malignant as its kindred infection of the 
meninges. 

The relation of pericarditis to tuberculosis elsewhere in the body 
is of considerable interest. It is in fact always a secondary infection. 
There was only one case in which we were unable to find the primary 
focus of tuberculosis, but this by no means indicates that the peri- 
carditis was the primary disease; it merely shows that the original 
focus was probably very small, likely a hidden lymph node lying 
so close to the pericardium that it could not be clearly identified. 
A point of considerable interest is that the development of a tuber- 
culous pericarditis seems to have little relation to the extent of 
the tuberculous process elsewhere. In other words this disease in 
the pericardium is often purely a local entity in the same way as 
tuberculosis of the peritoneum or meninges. Remembering how 
prone endothelial lined cavities are to involvement in a process of 
general miliary tuberculosis, it was of interest to record but 3 cases 
where a pericarditis was present in this general infection. The 
pleura, peritoneum, meninges and solid organs may be studded with 
tubercles and yet the pericardium escape; while, on the other hand, 
a marked pericarditis may be present with only the mediastinal 
lymph nodes presenting the primary lesion. It appears to us that 
tuberculous pericarditis has a more intimate etiological relationship 
to tuberculosis in the mediastinal lymph nodes than to this disease 
in any other situation, and that the infection is lymph-borne or 
possibly by direct extension. This view is in agreement with what 
has been previously expressed by many writers on this subject. A 
blood-stream infection in general miliary tuberculosis does occur, 
but this we regard as the rare method of infection of the pericardial 
cavities. In only 5 cases out of a total of 37 dying of pulmonary 
tuberculosis was there any evidence of a tuberculous pericarditis. 
This would seem to indicate that the pericardium very often escapes 
even in fatal forms of tuberculosis of the lung. As latent or healed 
tuberculosis of the lung is such a common finding, its relation, 
therefore, to the pericardium must be practically nil. As was just 
stated, in 3 instances of general miliary tuberculosis there was 
a tuberculous pericarditis, but in 20 others, comprising miliary 
tuberculosis of the peritoneum, meninges, pleura and bowel, the 
pericardium was negative. Both the peritoneum and the meninges 
are more often involved while the pleura is rarely missed in a tuber- 
culous death. 

Diagnosis. Acute Pericarditis. Pericarditis is often not diag- 
nosed, as the clinical record of any service, where autopsies are made 
with moderate regularity, will show. It is no doubt a difficult diag- 
nosis to make in many cases. Further, some of the very recent 
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inflammations of the sac found at autopsy are probably of relatively 
few hours’ duration, hence they could be very easily missed. It is 
also possible and probable that some of these infections do not give 
any physical sign. At the same time, however, we are quite certain 
that many acute pericardial cases which are unrecognized, at some 
stage of their course do present the classical signs, and if one is on 
the watch for this disease, positive results will be more often forth- 
coming. We have nothing new to add to the method of diagnosis; 
the symptoms and signs have been described in detail in text-books 
and in numerous articles. 

In the diagnosis of acute pericarditis the friction rub is by far the 
most important sign. We do not need to go into its character or its 
situation, but suffice it to say that the to-and-fro grating sound, 
heard usually outside of the left sternal border below the third rib, 
is pathognomonic of a fibrinous pericarditis. The rub may be 
localized to an area not larger than the end of the stethoscope or it 
may be well heard over the whole of the precordium. Cessation of 
breathing and slight pressure on the end of the stethoscope are aids 
in bringing out this murmur. Its demonstration is worth all of the 
other symptoms and signs combined. The fleeting character of the 
friction sound should be kept in mind, as it may be present when the 
intern makes his night rounds and yet be absent when he attempts 
to demonstrate it to his chief in the morning. This is the reason 
why careful and frequent observations are essential if we are going 
to recognize the majority of the acute fibrinous pericarditis cases. 
I am not sure that the development of fluid is the only reason to 
explain the disappearance of the friction rub. It is possible that 
where very little fibrin has formed, absorption may readily occur. 
A very loud rub can be produced by an unusually small amount 
of fibrin, so small, in fact, that it may be readily missed by a 
careless gross inspection of the heart at autopsy. The next sign 
of value appears to be the size of the cardiac dulness. The in- 
creased dulness is due to the presence of fibrin or fluid, or both. 
One must keep in mind, however, that an increase of fluid is b) 
no means a regular finding in acute pericarditis. Half of our 
cases had less than 100 ce, and I doubt very much that this amount 
could be appreciated by physical examination. Possibly as small an 
amount of fluid as this might be recognized by a roentgen-ray plate 
or fluoroscopy. Where larger amounts of fluid are present the well- 
known pear-shaped cardiac dulness can be readily demonstrated 
by percussion, but we should always confirm this with roentgen-ra) 
examination. This form of pericarditis with its sudden onset and 
rapid accumulation of fluid, as shown by the increase in the cardiac 
dulness, can be readily followed in its development. Associated 
often with this rapid distention of the pericardial sac, one may 
observe cyanosis and dyspnea accompanied by pain. 

The change in the intensity of the cardiac sounds from the very 
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distinct to the faint or muffled character, as the fluid and fibrin 
accumulates can, at times, be observed, and when present is of 
great value. 

The presence of the precordial pain, associated with a febrile con- 
dition and an increased pulse-rate, is seen in about a third of the 
cases. Mckenzie believes that all pain accompanying acute peri- 
carditis is a manifestation of myocardial involvement, as the lesions 
of the pericardium itself are painless. This is a very interesting 
point, and may be the explanation, although McKenzie in his 
typical way does not force us to accept his conclusion. Might it not 
also be possible to explain the pain in some cases of pericarditis as 
being due to an associated involvement at the base of the aorta? 
Klotz has called our attention to the fact that an aortitis is not an 
infrequent sequela of an acute rheumatic fever. As it is following 
this disease that most of our acute clinical pericarditis develops, it 
would seem reasonable to believe that aortitis, which is very often 
painful, may share with the myocardium as being the source of this 
important symptom. There is one other explanation to be con- 
sidered: the sudden stretching of any moderately rigid sac is liable 
to cause pain, and, therefore, in those cases of acute pericarditis 
associated with the rapid accumulation of fluid the presence of pain 
may be due to the stretching of the pericardium. This, however, 
does not appear to apply if enlargement of the sac has not been 
brought about rapidly, for we have seen enormous pericardial sacs 
in tuberculous pericarditis which clinically were quite devoid of any 
suggestion of pain. ‘These accumulations, however, are always 
of a more gradual development. 

There are many other minor signs described, but it is unnecessary 
to repeat them here, as Robey has recently written on this matter 
in detail, to which work the reader is referred. 

Chronic Pericarditis. The diagnosis of chronic pericarditis is a 
very difficult one to make, much more so than the acute form. It 
may, in fact, be impossible to recognize this condition. We can see 
no clinical method which could possibly help us to diagnose local 
isolated fibrous adhesions. This form of pericarditis is purely an 
autopsy finding, but where the adhesions are general, or massively 
developed at one point, they may produce in a certain number of 
instances signs by which they can be recognized. In view of the 
fact that some cases of general adhesive pericarditis are found at 
autopsy without evidence of their having produced any change in 
the gross appearance or function of the heart, it can be readily seen 
that there are difficulties ahead when one attempts to speak on the 
diagnosis of chronic adhesive pericarditis. There are no pathog- 
hnomonic signs or symptoms of this condition, but there are some 
suggestive points which when present, are of value, but their absence 
is not of much significance in ruling out adhesive pericarditis. 

The retraction of the lower ribs, posteriorly on the left side, with 
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cardiac systole (Broadbent’s sign) is probably of most value in diag- 
nosis although it must be kept in mind that this sign has been found 
in other conditions than adhesive pericarditis. The retraction of the 
lower end of the sternum and the pulling in of the costal margins 
in inspiration, as pointed out by Hoover, are at times noted. There 
are a number of other points that have been suggested, and possibly 
on certain occasions they are of value. The diastolic shock at the 
apex and the diastolic collapse of the distended veins in the neck 
have been given as signs of clinical worth, but I doubt if anyone 
would like to rely too much on such evidence. It is our impression 
that fluoroscopic examination of the diaphragmatic movements in a 
certain percentage of cases may offer some suggestive points of 
value. It might also be of importance in roentgen-ray examinations 
to lay more stress on the appearance of the mediastinal tissues which 
usually show some alteration when the pericardial sac is involved. 
No reliance is placed upon the quality of the heart sounds, but car- 
diac derangement out of keeping with the apparent valvular lesions 
has been advanced as possible evidence of adhesive pericarditis. 
There is a point which I believe may be of great value in making 
this diagnosis, but it is neither a sign nor a symptom. ‘To be able 
to prove without any question of doubt that the individual had a 
previous attack of acute pericarditis is of extreme value, and in 
our opinion may be the only factor present which would lead one to 
the diagnosis of adhesive pericarditis. We have but recently seen 
an excellent example of this very condition. Five years ago, in the 
medical ward, I observed a very extensive acute fibrinous pericarditis 
following an acute rheumatic fever and associated with an endo- 
carditis and in all probability a myocarditis. The patient recovered 
and graduated as a male nurse a few years afterward. He was in 
good condition and worked regularly at his occupation. He had 
some suggestive signs of a mitral stenosis with regurgitation; the 
heart was hypertrophied, but the action was regular. In April of 
this year, five years after the original infection, he developed ton- 
sillitis with an acute pleurisy and atrial fibrillation was recognized. 
It was not present a short time previous to this acute attack of 
infection. He made a perfect recovery from his acute conditions 
and after a month’s rest had his tonsils removed under local anes- 
thesia. He died suddenly a month later. At autopsy a general 
adhesive pericarditis with hypertrophy and dilatation of the heart 
and a slight thickening with but little stenosis of the mitral valve 
were found. There was nothing whatever in this case, in the way 
of physical sign, pointing to an adhesive pericarditis except that we 
known positively that some years previous he had an acute fibrinous 
pericarditis, and on this ground alone an adhesive pericarditis had 
been suggested along with the myo- and endocardial changes. 
Tuberculous Pericarditis. The form of tuberculous pericarditis 
which we especially refer to is a serofibrinous exudate implanted 
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upon a tuberculous base. Some of the largest pericardial sacs and 
some of the best examples of the bread-and-butter heart are of this 
type. Clinically, tuberculous pericarditis very often proceeds as 
an individual process which early has the appearance of an-acute 
pericarditis, but which later passes into the subacute or chronic 
form. In our experience they have all been fatal and not necessarily 
associated with marked or extensive tuberculosis elsewhere. In a 
chronic pericarditis with effusion one should always think of tuber- 
culosis, and here, of course, it must clearly be understood that a 
hydropericardium is not to be mistaken for this condition. The diag- 
nosis of tuberculous pericarditis is not always easy, and at times is 
made only at autopsy. The chief point in diagnosis is the chronicity 
of the process in a lesion which presents the physical signs of an 
acute serofibrinous pericarditis. 

In the early stages the signs are like those of acute fibrinous peri- 
carditis. The friction rub is usually well heard over a considerable 
portion of the precordium, and it often persists for a considerable 
period of time. On two occasions I have been able to hear the rub 
for almost a month. There is rarely any pain in this condition, 
although it may be present. A diffuse, persistent friction rub over 
the heart without the slightest evidence of pain, as is seen in many 
of those cases, rather supports McKenzie’s statement that the peri- 
cardial sac is devoid of pain. As fluid is nearly always present, and 
at times in very large amounts, the cardiac dulness consequently 
is much increased. The presence of dulness behind at the left base 
is noted in this condition with some regularity. It is not diagnostic 
of the tuberculous pericarditis, as it may also be present in any 
type of sac containing a large amount of fluid. The change from 
day to day in the character of the heart sounds is of considerable 
value, and I have been able to follow this sign on several occasions 
from clear, loud cardiac sounds to those which became distinctly 
muffled. The accumulation of fluid and fibrin is responsible for this 
change in the heart sounds. The febrile reaction is of a tuberculous 
type. The pulse-rate is rapid, and as the disease advances the tem- 
perature elevations become greater and the rapidity of the pulse 
increases. The course is progressively downward. 

Conclusions. 1. en per cent of our autopsies showed pericar- 
ditis; 5 per cent were acute, 4 per cent were chronic and | per cent 
were tuberculous. 

2. The principal etiological factor, in the acute and chronic forms 
of pericarditis, seems to be associated with the disease acute rheu- 
matic fever. 

3. Acute pericarditis was present in 7 per cent of the acute lobar 
pneumonias. The majority of these appeared probably shortly 
before death. The streptococcus in thoracic infection is more prone 
to produce suppuration in the pericardial sac than the pneumococcus. 

4. In 54 cases of death due to tuberculosis there was no evidence 
of tuberculous pericarditis. 


668 LOGAN: BALANTIDIUM COLI AND PERNICIOUS ANEMIA 


5. Tuberculous pericarditis is usually of the serofibrinous variety; 
it may be present in the absence of other clinical signs of tuber- 
culosis; pathologically there is always a primary focus, usually in 
the lymph nodes of the thorax or in lung. The pericardium is often 
missed in a general miliary tuberculosis. 

6. Tuberculous pericarditis should always be considered when the 
signs of acute pericarditis persist for an unusually long time, and 
especially when there is considerable cardiac enlargement and a 
progressively downward clinical course. 

7. The presence of a friction rub is the most valuable diagnostic 
sign of acute pericarditis. 

&. Chronic adhesive pericarditis can be diagnosed only in a small 
percentage of cases, as there are no distinctive signs. It is of real 
value to know of a previous undoubted attack of acute fibrinous 
pericarditis when considering the possible presence of a general 
adherent pericarditis. 

BIBLIOGRAPHY. 


1. Holman: Jour. Med. Res., 1916, xxxv, 151. 

2. Klotz: Tr. Assn. Am. Phys., 1912, xxvii, 181. 

3. Libman: British Med. Jour., August 28, 1920, p. 304. 

4. McMeans: Arch. Int. Med., 1918, xxii, 617. Am. Jour. Mep. Sct., 1920, 
elxiv, 17. 

5. McPherdran: Osler’s Modern Medicine, 2d edit., 1915, iv, 41. 

6. Osler: Am. Jour. Men. Sct., 1893, ev, 20. 


teisman: Am. Jour. Mep. Sct., 1901, exxii, 6. 

8. Roberts: Allbutt and Rolleston’s System of Medicine, 1909, vi, 26. 

9. Robey: Am. Jour. Men. Sct., 1917, cliii, 529. 

10. Wells, H. G.: Jour. Am. Med. Assn., 1901, xxxvi, 14. Am. Jour. Mep. Sct., 
1902, exxiii, 241. 


BALANTIDIUM COLI AND PERNICIOUS ANEMIA: REPORT OF 
FOUR CASES. 


By A. H. Loaan, M.D., 


SECTION ON MEDICINE, MAYO CLINIC, ROCHESTER, MINNESOTA. 


Balantidium coli is a flagellate parasite inhabiting the colon, 
common in animals, especially the pig, but rare in man. The work 
of Strong, Bowman, Bel and Couret, and Manlove, shows that the 
parasite is capable of invading all layers of the intestinal wall. 
It has been found in the bloodvessels of the intestine and in other 
organs. With the accompanying bacteria superficial and deep 
ulcers are formed which cannot be distinguished from ulcers due 
to ameba until the microscope differentiates the parasite. The 
parasite also possesses the power of encysting. 

The clinical symptoms of invasion by Balantidium coli bear a 
great similarity to those produced by ameba. Both present an acute 
and chronic form. In the acute form there is severe bloody dysen- 
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tery, with great loss of fluid and marked toxicity. Perforation may 
occur. Death follows usually in from a few days to one or two weeks. 
The chronic form often exists for years with alternating constipa- 
tion and diarrhea. As with many other parasites the acute form 
seems to develop chiefly in warm countries and the chronic form in 
colder regions.!° The symptoms and findings of pernicious anemia 
seem to accompany the chronic form of the infection. 

The prognosis in the acute type is very bad, even if the case is 
seen early. In the chronic type it seems to be bad only when the 
syndrome of pernicious anemia is added. Our patients have died 
from the pernicious anemia rather than directly from the dysentery. 

Schwartz finds a hemolytic agent in Ascaris lumbricoides and 
Trichuris trichiura, which he believes accounts for the anemia in 
these infections. Under certain conditions, supposedly including a 
decomposition of the segments of the worm, Dibothriocephalus latus 
produces a picture of pernicious anemia. If the worm is expelled 
the blood picture returns to normal. 

Glaessner has found a hemolytic agent in Balantidium coli. It 
seems probable that the constant subjection of the blood-forming 
organs to the poison is the cause of the pernicious anemia syndrome 
in the chronic type of case. The removal of the Balantidium coli 
and its hemolytic agent is a far different problem than the removal 
of the Dibothriocephalus latus. Since Balantidium coli penetrates 
the intestinal wall and its bloodvessels and other organs in the body 
and also encysts we cannot be sure when the organism is eradicated 
from the stools that it is not harbored somewhere in the tissues of 
the body with its hemolytic agent still active. Thus if the pernicious 
anemia complex persists after treatment we cannot be sure whether 
the toxin of Balantidium coli is still active or whether once the com- 
plex is started it becomes an entity. 

The treatment resolves itself into ridding the intestinal lumen and 
the body tissues of the organism. The literature indicates that 
most of the drugs used against intestinal parasites are without 
effect on Balantidium coli. In our experience in the Clinic with the 
flagellate Lamblia intestinalis we found that the only drug that 
gave any satisfaction was put into the blood in sufficient quantity 
to act as a direct poison when ingested by the parasite; in a large 
number of cases arsphenamin proved of great value. In our latest 
case of infection with Balantidium coli we employed arsphenamin 
with apparently very good effect. An enema with vinegar and 
tannic acid also was given every day or every second day with the 
idea of producing an acid medium in the colon and of giving a direct 
parasiticide. On account of encystment the treatment must be 
carried out a long time, just how long I do not know, since the 
length of time the organism may remain encysted and become 
active again has not been determined. That the living organism is 
very resistant is shown by Klein, who found actively motile Parame- 
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cium coli in sewage which had been bottled for three weeks. In the 
case treated by five intravenous injections of arsphenamin at weekly 
intervals, nine stool tests were negative for the parasite, the diarrhea 
was entirely checked, and the patient felt very much better; yet 
the neurological symptoms of pernicious anemia still persisted. 
Jennings reports one case with the pernicious anemia syndrome 
which was apparently cured after two relapses. 

It is interesting in connection with the family histories of three 
of our patients that death of one or more parents, brothers or sisters, 
persons in the same household living under similar conditions and 
eating the same food, occurred from pernicious anemia or anemia. 
This may explain the family tendency to pernicious anemia in many 
cases. 


Case A52257, Mr. W. T. L., aged forty-two years, a farmer for 
the past five years, came for examination April 26, 1911. The 
patient had had a spell of diarrhea for two months when working 
in a butter and cheese factory twelve years before. The diarrhea 
had recurred off and on until five years before, when it became more 
constant and severe; blood was passe ‘dat intervals. During the past 
one and one-half years the patient had lost 10 to 15 pounds in weight 
and had become weak and dyspneic on exertion. One year before 
sore-mouth developed, at times severe enough to make eating 
difficult. During the past one and one-half months numbness and 
tingling had been noticed in the hands and feet. 

Examination. The examination of pus from around the teeth 
revealed many motile ameba and two organisms from the Flagellata, 
one evidently Trichomonas, the other narrower and much longer 
than Trichomonas. The total gastric acidity was 8; free hydro- 
chloric acid 0. In the examination of the stool large numbers of 
Balantidium coli but no ameba were found. The blood picture is 
shown in Table I. 

Treatment. Blaud’s pills, Fowler’s solution, and rectal injections 
of vinegar and tannic acid were give n. For six months there were 
marked improvement and gain in weight with a great reduction 
in the number of Balantidium coli in the stools. Reéxamination 
after nine months showed no Balantidium coli in one stool test, 
but the clinical symptoms and blood picture of pernicious anemia 
were still present. 


Case A185278, Mr. G. A., aged thirty years, a farmer who had 
never been outside of Illinois, Minnesota, and Iowa came for exami- 
nation February 9, 1917. The patient’s father had died of pernicious 
anemia one year before. Nine years before and two years before 
the patient had had short attacks of diarrhea. Five weeks before 
he had had “grippe” and one week later he had had a sudden 
attack of pain at the right costal margin running up into the chest 
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and right shoulder and difficult breathing. Diarrhea had been 
constant since the attack of grippe, with from four to five loose 
stools in the early morning and at night. 

Examination. The patient was pale and sallow. He had pyorrhea 
and much bridge-work in his mouth. The systolic blood-pressure 
was 116, the diastolic 54. The urine was negative for bile and 
urobilinogen, but urobilin was present. Roentgenograms of the 
chest and teeth were negative. The blood picture is shown in 
Table I. The duodenal contents showed a brown trace of bilirubin, 
urobilinogen 1000 units, and urobilin 1400 units, indicating increased 
blood destruction. The examination of the central nervous system 
was negative. Six stool tests showed Balantidium coli but no other 
parasites. 

Treatment. Thymol and Blaud’s pills by mouth and enemas of 
kerosene were given; in three weeks this man eliminated almost 
all of the Balantidium coli and raised the hemoglobin from 30 per 
cent. to 70 per cent. The patient went home feeling much improved. 

Examination six months later showed the Balantidium coli still 
in the stools and the clinical picture and blood findings of pernicious 
anemia. Examination of the central nervous system showed the 
cord changes usually found in pernicious anemia. The patient was 
again treated with thymol, salol, Blaud’s pills, and Fowler’s solution, 
but he left for home after three weeks, unimproved. He died the 
following summer. 


Case A215036, Mr. G. H. B., aged fifty-two years, a farmer, 
was examined November 26, 1917. The patient’s father, brother, 
and sister died of similar trouble, “thin blood.’ For twenty years 
past the patient had had spells of pain in the upper abdomen 
lasting for from one to two hours, with vomiting. He had had 
malaria at the age of fifteen. During the past year diarrhea had 
been persistent, five to six stools daily. He had lost about 60 
pounds in weight; he had lost strength progressively and in the past 
three months numbness over the entire body with tingling in the 
extremities had come on. His appetite was poor; he had not had 
a sore tongue. His memory had failed for two months and recent} 
he had been irritable, and had had crying spells. 

Examination. The blood picture may be seen in Table I. The 
systolic blood-pressure was 150, the diastolic 100; the pulse 84. 
Examination of the urine was negative. The total gastric acidity 
was 10, free hydrochloric acid 0. Roentgenograms of the stomach 
were negative. Two blood Wassermann tests were negative. Proc- 
toscopic examination showed very slight proctitis for 14 inches. 
The stool test revealed Balantidium coli but no other parasite. 
Examination of the central nervous system showed subacute 
combined sclerosis. 
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Treatment. The patient was treated for two months with thymol, 
chloroform, Blaud’s pills, and hydrochloric acid without improve- 
ment. The Balantidium coli persisted in the stools and the blood 
picture remained the same. The patient died two months after 
leaving the Clinic. 


Case A21480, Mr. F. L. S., aged fifty-seven years, a farmer, was 
examined in the Clinic May 4, 1920. One sister had died of anemia 
at forty-eight. The patient had come to the Clinic eleven years 
before on account of weakness and loss of strength with spells of 
diarrhea, at times severe. One stool test had showed occult blood. 
The protoscopic examination had been negative. During the fol- 
lowing years the patient had had spells of diarrhea every ten days, 
lasting four or five days, with four or five watery stools a day, 
usually in the morning. Between attacks the stools were normal. 
Eight months before examination the patient had returned from 
the state fair with diarrhea and abdominal cramps. He noticed 
numbness in the extremities, his feet felt “asleep, or as if varnished,” 
and had some weakness of the anal and vesical sphincters. 

Examination. The patient’s systolic blood-pressure was 116, 
diastolic blood-pressure 78, pulse 84. The test of the urine and the 
Wassermann test on the blood were negative. The total gastric 
acidity was 46, the free hydrochloric acid 0. Foci of infection were 
not found in the teeth or tonsils. 

After tests on the stool and blood were made in the Clinic the 
patient went away for two days to visit relatives; he was brought 
back on a cot, with hemoglobin of 25 per cent. 

Treatment. The patient was treated with distilled chenopodium 
and he improved in every way. The number of Balantidia was 
greatly reduced. The patient was given enemas of vinegar and 
tannic acid every second day and arsphenamin intravenously once 
a week for five weeks. After the last treatment nine stool tests, 
August 5, 6, 12, 13, 19 and 20 and September 16, 17 and 18, failed 
to show any Balantidia. The clinical symptoms of pernicious 
anemia are still present and the last blood test, September 16, 
showed 55 per cent. hemoglobin. 

The examination of the central nervous system on three occasions 
is interesting in showing progressive involvement. May 11, when 
the hemoglobin was 30 per cent, the neurologist reported slight 
subacute combined sclerosis, hardly as extensive as in the average 
case of pernicious anemia of the same severity. July 14 the neurolo- 
gist reported evidence to be insufficient for a diagnosis of a central 
nervous system lesion, but findings of combined sclerosis. August 21 
the report was subacute combined sclerosis of the pernicious anemia 
type. This last report was made by a consultant who had not 
examined the patient previously. 
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SOME EXPERIENCES WITH THE MELTZER-LYON METHOD 
OF DRAINING THE BILIARY SYSTEM. 


By Antuony Basster, M.D., Henry Luckett, M.D., 
AND 


J. Raymonp Lutz, M.D., 


NEW YORK CITY. 


INVESTIGATIONS have been conducted during the past year with 
clinical cases, operation observations and animal experimentation 
pertaining to the Meltzer-Lyon method of aspirating duodenal 
contents after the installation of a solution of magnesium sulphate. 
This was done for the purpose of proving, if possible, the premises 
of Meltzer and Lyon as to the accuracy of published statements on 
the physiological phenomena of gall-bladder function and of this 
method of treating biliary conditions. We feel that experimental 
studies on the physiology of influencing motor phenomena of the 
gastro-intestinal canal or the associated organs in animals cannot 
be applied, except in a general way, to the physiology of the digestive 
tract in man. It follows then that clinical and operative experience, 
when these are obtainable and carefully controlled and deducted 
from, are more accurate and worth the while, and therefore none of 
our animal experimentation is presented. 

S. J. Meltzer! published an article in which he drew attention to 
the supposed function of the sphincter at the papilla of Vater and 


1 Am. Jour. MED. Sc., 1917, cliii, 469. 
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the interrelation between the contracting gall-bladder and the 
sphincteric action at the papilla. He invoked “the law of contrary 
innervation” to explain the physiological coaptation of contracting 
musculature and relaxing sphincter. He then suggested testing, 
by means of the duodenal tube in jaundice and in biliary colic by 
the local application of a 25 per cent solution of magnesium sulphate, 
and stated, “It may relax the sphincter of the common duct and per- 
mit the ejection of bile, and perhaps even permit the removal of a 
calculus of moderate size wedged in the duct in front of the papilla 
of Vater.’’ Lyon*® adopted this means as a diagnostic test for dis- 
eases of the gall-bladder (basing this upon the study of the amount, 
color, character, cytology and bacteriology of the contents obtained) 
and advanced the procedure as a means of treating biliary condi- 
tions. Since Lyon’s articles appeared many have employed this 
means of diagnosis and treatment, and it now seems timely to pre- 
sent the facts we obtained from a dispassionate study of the method. 

Lyon’ presents five reasons for believing that the darker bile, 
obtained after a few minutes of aspiration, is obtained from the gall- 
bladder. These with our experience are offered as follows: 

“1. Because I believe that Meltzer’s law of contrary innervation 
as applied to the biliary apparatus is a correct one, and is based 
upon a sensible interpretation of the most probable mechanism of 
the physiological storage and discharge of bile.” (Lyon.) 

Four operative cases were examined with the duodenal tube in 
situ. The abdomens being opened the installation of magnesium 
sulphate solution was made. None of these were instances of gall- 
bladder disease. Care was taken not to touch or cause any pressure 
on the gall-bladder or the ducts. Since vermicular movements of the 
intestines stop when exposed to air, and they are only active when 
in contact with the peritoneum, care was taken to keep the upper 
abdomen closed to air and the normal contact of the parts preserved. 
At intervals, with as much care as possible, visual examination of 
the gall-bladder was made, and in no instance was it possible to 
prove any vermicular action on the part of the gall-bladder or any 
visible reason to suggest that any contraction took place or that the 
characteristic dark-colored bile when obtained was from the gall- 
bladder. For the latter purpose it was sometimes necessary to keep 
the abdomen open up to one-half hour, which from many aspira- 
tions of bile with the method is about the time when the charac- 
teristic “ B” bile could be depended upon to be secured from a 
single instillation of magnesium sulphate solution. 

Independently, one of us (W. H. L.) carried out investigations on 
operative material to prove or disprove “ Meltzer’s law of contrary 
innervation,” these being offered in the following cases: 


2 Jour. Am. Med. Assn., 1919, Ixxiii, 980-982. 
3 Am. Jour. MEb. Sc., 1920, elx, 515. 
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Case 1.—Appendicitis. The duodenal tube was passed one and 
three-quarter hours before operation. Right rectus incision. 
Appendix removed. Upon palpation the tube was found to be in 
the duodenum, with the tip about opposite the papilla of the com- 
mon duct. The gall-bladder was palpated and was found full and 
slightly tense. Fifty ce of a 25 per cent solution of magnesium 
sulphate were injected into the duodenum. The gall-bladder was 
gently held in the hand of the operator for eight minutes. It did 
not contract nor diminish in size. The tension was apparently the 
same as before injection. Two separate aspirations were now made 
of the duodenal contents. The gall-bladder was not affected, but 
was now compressed and easily emptied. Another aspiration ob- 
tained very much darker bile than the last specimen. 


Cask 2.—Appendicitis. The tube was passed one- and one- 
quarter hours before operation. Right rectus incision. Appendix 
removed. Upon palpation the duodenal tube was found in the 
duodenum with the tip about opposite the opening of the common 
duct. The gall-bladder was palpated and was found apparently 
normal. Slightly flaccid. Fifty ee of a 25 per cent magnesium 
sulphate solution were injected through the tube into the duodenum. 
The gall-bladder was gently grasped and held for five minutes in 
the hand of the operator. It did not contract. Two aspirations 
were now made. The gall-bladder did not change apparently. 
The gall-bladder was now gently compressed, easily emptied and 
much darker fluid was obtained upon aspiration. 

Not being satisfied with palpating the gall-bladder, I determined 
to try out the test on the first clean case of cholelithiasis, where we 
could actually visualize the actions of the gall-bladder. 


Case 3.—Cholelithiasis. The tube was swallowed one- and one- 
quarter hours previous to the operation. The gall-bladder was 
exposed through the right rectus incision. The tip of the duodenal 
tube was found in the pyloric portion of the stomach by the operator 
and passed through into the duodenum, extreme care being taken 
not to touch the gall-bladder. That I had stones to deal with | 
was sure, as determined by roentgen-ray findings, and upon exposing 
the gall-bladder the stones were plainly visible. Fortunately, the 
patient was a thin little woman with a concave abdomen, so that 
I could observe the gall-bladder without having to wall off any 
loops of intestines by foreign material, as lap pads, etc. The edges 
of the wound were gently retracted and lifted upward, and I was 
enabled to observe the gall-bladder without manipulation and with- 
out in any way interfering with its physiology. The question having 
arisen as to how much the manipulations in the previous tests did 
interfere with the natural action of the gall-bladder, we demon- 
strated in this case the peristaltic wave going through several 
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exposed loops of intestine that were visible to all present. The gall- 
bladder was sliding up and down with the liver in as natural a con- 
dition as possible under the circumstances. Fifty ce of a 25 per cent 
magnesium sulphate solution were injected into the duodenum and 
the gall-bladder was directly observed for five minutes. It did not 
decrease in size, no change apparently taking place. It was the 
opinion of some of the observers that it had slightly increased in 
size. First aspiration, light fluid; second aspiration, darker; third 
aspiration, the same. The gall-bladder was then palpated, com- 
pressed and was found to contain numerous stones. The fourth 
aspiration after compression obtained darker bile-stained fluid. 


Case 4.—Appendicitis. Tube swallowed one and a half hours 
before operation. Right rectus incision. Appendix removed. 
Stomach palpated. Tube found not to be in the duodenum, but 
coiled in the stomach with the loop passing across the pyloric end 
and tip at the cardiac end of the stomach. The tube was passed 
into the duodenum by manipulation of the operator. The gall- 
bladder was palpated and was found quite tense and hard. Fifty 
cc of a magnesium sulphate solution were injected and the gall- 
bladder held in the hand for eight minutes. It underwent no observ- 
able change. Two aspirations—one light and one dark. The gall- 
bladder was then compressed and emptied, requiring considerable 
pressure. At the third aspiration much darker fluid was obtained. 


Case 5.— Exploratory laparotomy for definite pains in the upper 
right hypochondriac. Roentgen-ray findings were negative. The 
patient never complained of pains in or about the appendix. A 
duodenal tube was passed one hour and thirty-five minutes before 
the operation. Right rectus incision. A tightly contracted pylorus 
was observed; the bulb of the duodenal tube was at but not through 
the pylorus. The gall-bladder was normal. The appendix was a 
white fibrous rod and was removed. Upon section no lumen was 
disclosed. 

Diagnosis. Fibroid obliterating appendicitis, causing pyloro- 
spasm. Pylorus was with difficulty dilated large enough to 
admit a finger. Invaginated through the anterior gastric wall. 
A duodenal tube was passed through into the duodenum by the 
operator. Sixty cc of a magnesium sulphate solution were injected 
into the duodenum and the gall-bladder was observed, as in Case 3 
by direct vision, for fifteen minutes. Absolutely no visible change 
took place during this time. Two aspirations—light and dark fluid. 
The third aspiration, after compressing and emptying the gall- 
bladder, was slightly darker. 

In two of these cases the duodenal tube was found by the operator 
not to be in the duodenum, although distinctly bile-stained fluid 
was escaping from the outer end of the tube before anesthesia was 
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commenced. It was suggested that perhaps the tip had been in the 
duodenum and was afterward regurgitated into the stomach. In 
the last case, however, although bile was escaping from the tube, 
the bulb had stopped at the pylorus and we do not think that it 
was possible for it to have passed through the pylorus at all on 
account of the pylorospasm present, nor can I account for the bile 
getting through the same pylorospasm into the stomach. 


Case 6.—Appendicitis. Tube swallowed one and a half hours 
before operation. Right rectus incision. Appendix removed. The 
gall-bladder and the duodenum were palpated. Tube was found 
in the duodenum. The gall-bladder was of moderate tension. Fifty 
ce of a 25 per cent solution of magnesium sulphate were injected. 
The gall-bladder was held for eight minutes. Four aspirations of 
duodenal contents were obtained—from clear to dark. The gall- 
bladder after the last aspiration was thought to have become less 
tense. The gall-bladder was compressed, easily emptied and much 
darker fluid obtained on the fifth aspiration. (W. H. L.) 

It is a well-known fact that with the identical technic in the same 
individual, various findings as to different colored bile are obtained 
at different times. If a relaxation of the muscle of Odii could be 
obtained at one time with corresponding contraction of the gall- 
bladder there is no reason that it should not be accomplished at all 
times that the procedure is practised. The evidence is daily, and 
always in the same individual even, that the error is beyond what 
variability of physiological phenomena could account for. It is 
far more logical to believe that Lyon was overenthusiastic in his 
acceptance of Meltzer’s suggestion as a proved fact. Also, Lyon 
draws his simile in the action of the gall-bladder with the urinary 
bladder. It must be remembered that the control in the urinary blad- 
der is entirely voluntary, while that in the gall-bladder is involuntary. 

It is a well-known fact that cholectomized pigeons die in a tew 
days from acute pancreatitis, due to the entrance of bile into the 
pancreatic substance. This danger exists only to a very limited 
degree in the human, as is proved in acute obstruction of the common 
bile duct (stone impacted in the common duct). There is a protective 
equation in bile iiot being able to gain the general circulation and 
alsoinits intense concentration in the biliary channels. In these 
instances marked distention of the gall-bladder and ducts is met with. 
It is our belief that in the interval of active bile secretion the pressure 
within the biliary channels is not as great as during active secretion. 
We are rather of the belief that the gall-bladder acts as a buffer or 
pressure-valve to relieve acute distention and protect the pancreatic 
tissue rather than that its primary function is that of a reservoir of 
bile for intestinal digestion. This belief is also fortified in that 
while the human may live without a gall-bladder, Nature dilates 
the ducts after its removal to compensate for this function of the 
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channel system, and until this takes place bile flows more steadily into 
the duodenum. We therefore believe that there is no evidence to sub- 
stantiate the belief that installation of a 25 or a 33 per cent. solution 
of magnesium sulphate into the duodenum causes relaxation of the 
Odii sphincter or that any contraction of the gall-bladder or empty- 
ing (even partially) takes place, and therefore the assumption of 
Meltzer’s and Lyon’s reasoning seems to be vitiated. 


“2. My second reason lies in the fact that the color and viscosity 
of this second bile indicates a higher concentration, and strongly 
suggests it as coming from its storage chamber within the gall- 
bladder.” This is further fortified by the observation that bile 
is found thick and sometimes tarry in diseased gall-bladders con- 
taining mucopurulent flakes, pus cells, inflammatory debris, bac- 
teria, etc., and that such are also met with in “B” bile. (Lyon.) 

This is a very difficult matter to prove in “ B” biles, the specific 
gravity of which is so changed (elevated) by the magnesium sul- 
phate content that specific-gravity estimations are quite worthless. 
We believe that the specific-gravity practically corresponds to the 
salt content ‘present in the specimen, and, further, that in gall- 
bladder biles not obtained by this method the specific gravity is 
not much elevated from hepatic bile, at least to no practical degree 
by the addition of the mucin it gets in the gall-bladder. This seems 
difficult to believe, but it is, nevertheless, true. More than that, 
it is not possible to differentiate mucopurulent flakes, pus cells and 
inflammatory debris, particularly bacteria, as to what part of the 
biliary tract they come. They are commonly as largely met with 
in the first bile (4) and not uncommonly in C and D. When we 
assume that such findings are from the gall-bladder when there is 
so much liability of admixture from the duodenum or stomach con- 
tents which have been poured into the duodenum, and there is no 
positive proof in the examination of specimens to sustain it, the 
liability of clinical error is too great for this statement to go unchal- 
lenged. Mucopurulent flakes are far more often from the duodenal 
mucosa than from the biliary tract, and the same is true of bacteria. 
On the other hand it is not uncommon that the bile stream at the 
end of the test (bottle C and D), “liver drippings,” has a larger 
bacterial content than that obtained in the B bottle. The bacteria 
here are probably from infections of the ducts and perhaps even of the 
liver substance itself. From these cytological findings we feel that 
reasoning No. 2 is too liable to error to be conclusive in any way. 
More than that, the color change to the “ B” bile is so irregular, 
often so illy defined and so slowly transitional, that it is not possible 
clinically to draw definite deductions that the “characteristic bile 
in bottle B” is from the gall-bladder. 

It is evidently assumed by the advocates of this method of diag- 
nosis and treatment that the old physiological belief—namely, 
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that the gall-bladder is a reservoir containing a ready-at-hand 
supply of bile for quick ejection into the duodenum for the initiation 
of intestinal digestion—must be true, although it never has been 
proved and still remains an assumption from anatomy. On the 
entrance of food into the duodenum it takes but a very few minutes 
for bile to start running; in fact, it begins running actively when 
food is still in the stomach. This is accomplished so quickly on 
the ingestion of food that it is believed by us to occur sooner than 
a harmonic action from the duodenal mucosa could bring about. 
If it is due to secretin the secretin must come from the stomach, 
because it occurs before resorption and stimulation of the hepatic 
and pancreatic functions could take place after the first entrance 
of food into the duodenum. It may, on the other hand, be due to 
some reflex action because it occurs within a few moments after 
food is in the stomach and promptly when many substances are 
instilled into the duodenum. 

Finally, it is agreed upon by all that the bile contained in the gall- 
bladder is deeper in color than that which flows directly from the 
liver substance, and it is assumed by many that this change in color 
is due to concentration, although the specific gravity estimations 
do not sustain it distinctly. It more probably is due to oxidation 
of the biliary coloring matter, the oxygen being derived from the 
epithelium of the gall-bladder, or, as seems more probable, the first 
bile secreted by the liver in the process of active digestion contains 
a large content of oxydase (which is a heavy content in liver sub- 
stance, particularly in the first bile after a meal). Such a bile then 
could and would be darker in color without having resided in the 
gall-bladder. This finding is confirmed in the cholectomized indi- 
viduals, which cases commonly show characteristic “ B”’ bile shortly 
after operation (one to three weeks) before there has been time for 
the ducts to dilate, as well as in those cases which have been cholec- 
tomized some time before and in whom perfect “B” biles are 
obtained, even if Lyon states to the contrary. From our observa- 
tions and experiments, then, it is suggested to us that the change 
of color is due to an oxidation process in which ferments or constit- 
uents contained in the bile cause the conversion of color, this dark 
bile coming directly from the liver substance as well as being caused 
by residence in the ducts or gall-bladder when ordinary bile low in 
oxydase naturally would deepen in color.* 

“3. My third reason for believing that this second bile is derived 
largely from the gall-bladder lies in the fact that unless we account 

* Dunn and Connell: Jour. Am. Med. Assn., October 1, 1921, present conclusive 
evidence in a case of hepatoduodenostomy which was carefully studied by them, 
that the A. B. C. bile sequence can be obtained in the absence of the gall-bladder 
and the common ducts; that these sequences can be repeatedly observed by suc- 
cessive instillations of magnesium sulphate solutions and that the various colored 
biles are secreted directly by the liver by magnesium sulphate carried to the liver 
by the portal circulation. These observations confirm those made by us, our article 


being submitted for publication in June, 1921, and the experimental work was 
carried out through the winter of 1920 and 1921. 
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for it as gall-bladder bile we must account for the presence of from 
one to (in certain cases) nearly six ounces of this darker colored and 
more concentrated bile as coming from somewhere between the 
common duct sphincter and the secreting cells of the liver.” (Lyon.) 

This is partially answered in the above in the quick response of 
bile secretion on the injection of food into the stomach and its ready 
flow when anything like food is sent into the duodenum. The above 
reasoning presupposes that when food is present in the duodenum 
only such bile as has been formed and is residential in the gall- 
bladder and ducts is available for use. Einhorn‘ shows that various 
inorganic salt (sodium sulphate, sodium phosphate, magnesium 
citrate) solutions stimulate a quick response of bile secretion into 
the duodenum. Stepp recommended that Witte’s peptone in 5 
per cent. solution be used for the same purpose for which Lyon uses 
the magnesium sulphate. Our experience with fibrinated and 
defibrinated pig’s blood, with or without biliary salts, or a solution 
of biliary salts, accomplished the same thing in the way of a quick 
secretion of bile with the characteristic color changes that Lyon 
describes with the magnesium sulphate solution. With the use of 
any of a number of substances the characteristic A, B and C biles, 
and mainly the so-called “ B”’ bile, is obtained quite as readily as 
with the solution of magnesium sulphate. There is therefore no 
specific point in the use of the magnesium sulphate solution when so 
many other substances accomplish the same end. Our experience 
has been that if there is any point in obtaining a large quantity 
of bile in an aspiration there is no better stimulant than a weak 
solution of hydrochloric acid corresponding to the affinity of gastric 
juice. Instillation of 50 cc at a time, or 10 ce quantities (which 
will not give the characteristic changes until three or four instilla- 
tions have been made), will produce a far larger quantity of bile 
than any other method. We have obtained as much as 620 
cc of bile fluid return after the use of a } per cent solution of hydro- 
chlorie acid, which in acid affinity corresponds to about one-third 
the acidity of normal gastric juice.’ In not a few instances where 
we have not been able to get the characteristic “2B” bile we have 
used hydrochloric acid solution instead of magnesium sulphate, 
and obtained it far more readily. In fact our experience lately has 
been that for uniformly obtaining the characteristic “ B” bile the 
instillation of from 5 to 50 ce of a } per cent solution of hydro- 
chloric acid is a far better procedure than the use of the magnesium 
sulphate solution. These facts therefore refute the specific action 
of magnesium sulphate relaxing the sphincter at the papilla of Vater 


4 New York Med. Jour., February 19, 1921. 

5 It has been our experience that the amount and rapidity of secretion of bile 
correspond to the concentration of hydrochloric acid. However, in using concen- 
trations over 0.5 per cent of the C. P. (31.9 per cent) hydrochloric acid, patients often 
complain of burning sensations in the epigastrium and “cramps."’ On the other 
hand, no ill effects accompany the use of the 0.5 per cent solution, even using quanti- 
ties up to 100 ce and higher, which give very satisfactory results, as described above. 
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or influencing favorably the innervation of the gall-bladder, because 
it stands as irrefutable reasoning that if any one of a number of sub- 
stances produces the same result as quickly and sometimes more 
abundantly than magnesium sulphate, Lyon’s third reasoning fai!s 
to be convincing. It disproves the belief of Lyon that “six ounces” 
as a large quantity must come from the biliary channel as erroneous. 
If, on the instillation of magnesium sulphate, six ounces of bile, 
including the characteristic “B” bile, rushed suddenly into the 
duodenum there might then be some reason to it, but with the mag- 
nesium sulphate the flow is slow and the characteristic “ B” bile 
does not occur until some minutes, often as long as thirty. In the 
same individual the characteristic “ B” bile may be obtained much 
quicker with the use of a weak solution of hydrochloric acid, and 
perhaps in varying lengths of time with solutions of other char- 
acters. It is true that with the instillation of a weak solution of 
hydrochloric acid the specific gravity is low, and no doubt there 
is a considerable content of succus entericus; but, nevertheless, as 
judged from the color of the material obtained, larger quantity 
than six ounces is secured directly from the biliary channel. We 
therefore believe that if the obtaining of bile in quantities is an 
important point in a therapeutic way, and this bile possesses all 
the characteristics of that obtained from an instillation of magne- 
sium sulphate solution, the use of a weak solution of hydrochloric 
acid is a far better means to obtain a large quantity than magnesium 
sulphate. 

“4. My fourth reason, and I feel it is the strongest, for believing 
that this second type of darker yellow and more viscid bile is actu- 
ally coming in large part from the gall-bladder, lies in this (I think) 
convincing fact—namely, that in the cholecystectomized patients 
that I have studied postoperatively, some ten or more cases, | find 
(a) that I never recover the second type of dark bile but pass imme- 
diately from the light golden yellow or relatively more concentrated 
common-duct bile to the light lemon yellow and limpid bile that | 
believe is freshly secreted liver bile and collectable for long periods 
as rapidly as it is secreted, and (6) I find that (in this cholecystec- 
tomized group) in the larger number of instances, bile is continu- 
ously entering the duodenum in the fasting stomach and duodenal 
state, indicating that the duct sphincter is in a state of inhibited 
tonus, probably permanently so, since the antagonistic or contrary 
innervation has been cut when the gall-bladder was removed.” (Lyon 

This has already been answered. Characteristic “ B”’ biles are 
are not only obtained from the vast majority of cholectomized 
individuals but also from those not yet out of bed from the opera- 
tion before the ducts have had a chance to dilate to take up a gall- 
bladder function. It is true that in an occasional one the charac- 
teristic “ B” bile is not obtained with the magnesium sulphate solu- 


tion, whereas it might readily be with a weak solution of hydro- 
chloric acid or other stimulant, and as one has experience through 
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many people without gall-bladders, here and there, one is met 
with in which it is not obtained with any stimulant. But this is 
not proof that “ B” bile is from the gall-bladder because there is 
practically as large a portion of people having gall-bladders in which 
no stimulant causes the “B”’ bile to occur. If one studies this 
method in true achylia gastrica cases (atrophic gastritis) it will be 
found that magnesium sulphate solution but rarely secures a “ B” 
bile, while with the weak hydrochloric acid solution it can often be 
obtained. It is true that in cholectomized individuals the flow of 
bile is seemingly more steady into the duodenum, but the “ B”’ bile 
is present just the same, and in many the whole phenomenon from 
the instillations is quite as in normal individuals. This reason 
does not hold true to our clinical experience. 

“5. | might add a fifth reason, to the effect that in my post- 
operative group of cholecystectomized patients upon whom this 
non-surgical method has been practised (because the length of time 
over which surgical drainage could be maintained has not been 
sufficient to allay the catarrhal inflammation or to arrest the infec- 
tion), that is in this group, together with a group of non-operated 
patients with cholecystitis or with gall-bladder biliary stasis, | 
have seen this second-type bile, easily demonstrable as pathological, 
gradually clear up and return to a more normal appearance under 
biweekly drainage by this method.’ (Lyon.) 

This, it occurs to us, is entirely a happy assumption and 
will remain so until it is proved that the so-called “B” bile is 
derived from the gall-bladder, which in our belief has not been 
done. It has not been proved on observations with the abdomen 
opened, and Crohn, Reiss and Radin, in a recent article, experi- 
menting upon dogs in which he (R.) injected a small quantity of 
methylene blue in physiological salt solution into the gall-bladder 
and watching the flow of bile from the papilla into the duodenum, 
noticed that the flow of bile was almost continuous after a meal, 
and that this bile consisted entirely of liver bile, the blue dis- 
colored gall-bladder bile not appearing at all except when manually 
expressed. More than that, we have taken quite a few definite 
cases of gall-bladder pathology and have seen no lasting improve- 
ment. There are many who do fairly well, but our belief today is 
that the less the pathology the more the benefit. Apparently there 
is benefit to be obtained in the simple catarrhal conditions mainly 
when this is in the ducts (cholangitis). No benefit can be obtained 
by the method alone in cholelithiasis, with or without biliary colic, 
and especially in the latter, excepting such as comes from moral 
effect on the patient of seeing dark bile being aspirated and assum- 
ing that it must do some good. There is often a symptomatic bene- 
fitin the true gall-bladder case, but it is difficult to decide that 
this is actual because these cases often have distinct remissions of 
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symptoms and feel quite well without any treatment. Our pur- 
pose here is not to dilate on this part of the subject, because we 
have had enough material and experience to present this more fully 
later on. We desire only to draw attention to the fact in bona fide 
pathology of the gaii-vbladder that the method has no comparison in 
results with proper surgery. 

Pharmacology has taught us that in the ingestion of salines, 
mainly those of a purgative nature, these are not resorbed into 
the portal stream and excreted by the liver. Our experience has 
refuted this in the sense that in all biles obtained by the magnesium 
sulphate method, magnesium sulphate is present in the bile. This 
content of magnesium sulphate continues up to two hours and more. 
It was our belief at one time that the magnesium sulphate content 
was probably derived from the duodenum either by the magnesium 
sulphate solution being residual in the duodenum or regurgitated 
back into the first part. The physiology of the duodenum proves 
distinctly that anything that enters into it is rapidly discharged 
into the jejunum. Regurgitation from the jejunum into the duo- 
denum does not take place except in the instance of distal stenosis, 
interfering with the onward flow of intestinal content into the small 
intestine. More than this is the fact that in the instillation of a 
weak solution of hydrochloric acid such returns as are obtained 
show the presence of hydrochloric acid for only a few minutes after 
its instillation. The same is probably true of any substance of a 
fluid nature that is injected into the duodenum. 

Smithies’ states: ‘“Gall-bladder bile fractions of more than 100 
ce with specific gravity higher than 1020 are abnormal. They 
indicate bile stasis.” Our belief is that the specific gravity estima- 
tion of the aspired bile by this method either in the way of proving 
that “ B” bile is from the gall-bladder or for any diagnostic reason is 
open to too much fallacy to be practically worth the while. We 
believe that the specific gravity of the various types of bile obtained 
is due largely if not entirely to the magnesium sulphate content of 
the bile that comes from the liver. 

Fig. 1 shows the various content of magnesium sulphate in A, Db 
and C bile. It will be noted in the right-hand figure of the “ B”’ bile 
that the magnesium sulphate is distinctly more than in A or C bile. 
It is our claim that this increment of inorganic salts markedly 
increases the specific gravity of the specimens obtained. The pre- 
sumption of higher specific gravity having practical significance can- 
not be sustained in fact. 

The left-hand tubes A, B and C in Fig. 1 are a test using barium 
chloride, and were found by ustobeerroneous. ‘The right-hand figures 
of A, Band C represent a simple test for comparing the quantities of 
magnesium sulphate in aspirated bile specimens. It was made as 
follows: To 2 ce of the specimen were added 2 cc each of a 10 per 
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cent ammonium chloride solution, concentrated ammonium hydrox- 

ideand 10 percent sodium phosphatesolution. A white crystalline pre- 

cipitate of magnesium-ammonium-phosphate settles out. This is 

shown by the chemical equation: 

MgSO, + + NHOH + NaHPO, = + 2NaCl + 

The amount of the reagents indicated are usually sufficient to 
precipitate all the magnesium in the 2 ce of the specimen. After 
the precipitate has settled a little a few drops of the reagent are 
added. If more precipitate forms the precipitation is not complete 
and more reagent is necessary. The tubes are then allowed to stand 
overnight and the sediments compared the following morning. The 
amount of precipitate formed and the specific gravity have con- 
sistently been directly proportional. Since the tests were tried we 
have found that a more accurate comparison may be made by using 
graduated centrifuge tubes and centrifuging for two minutes at 
1500 revolutions. One ce of a 25 per cent magnesium sulphate 


30 ce 60 ce 25ce 

Colorless Pea-green Yellow-green 
Sp. gr. 1.005 Sp. gr. 1.027 1.004 


solution gives approximately 0.5 c¢¢ of precipitate. In this way the 
amount of precipitate and concentration of magnesium sulphate 
in a given specimen may be roughly gauged. Two cc of the speci- 
men to be examined is a convenient amount to work with. A mix- 
ture of equal parts of ammonium chloride and 10 per cent sodium 
phosphate solutions are added to the 10 ce mark and concentrated 
ammonium hydroxide solution added to the 14 ce mark. This 
amount of reagent has been found sufficient to completely pre- 
cipitate the magnesium in 2 ce of a 25 per cent magnesium sulphate 
solution. 

lig. 2 shows a graduation in specific gravity according to the 
content of magnesium sulphate. This observation was made on the 
same case as Fig. 1 above, and shows the variability in this 
method, which is one of the most prominent factors of it. Here for 
some reason we have a large content of magnesium sulphate in the 
A bile and gradually decreasing through B, C and D), having such a 
slight increase in the specific gravity of the ) bile that it may be 
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considered negligible. It may be stated, parenthetically, that the 
color of the bile is independent of its specific gravity in the presence 
of magnesium sulphate. Our observation has been that, with the use 
of the weak solution of hydrochloric acid that we recommend, 
changes in color correspond more accurately to changes in specifi 
gravity than is true when magnesium sulphate is present in the 
bile. 
2 


50 ce 30 ce 40 ce 35 ec 
Golden-yellow Pea-green Light-yellow Golden-yellow 
1.028 1.016 1.010 1.012 


As a result of our observations we feel the following conclusions 
are warranted: 

1. The assumption by Meltzer of “the law of contrary innerva- 
tion” is not proved, and this throws into doubt any specific effect 
of relaxation of the sphincter of Odii and contraction of the gall- 
bladder induced by a magnesium sulphate solution. 

2. Any one of many substances taken into the stomach or injected 
into the duodenum will cause a ready flow of bile, of which a solution 
of hydrochloric acid in about one-third the acidity of normal gastric 
juice is the most potent for discharge of bile in large quantities and 
obtaining characteristic “ B”’ bile. 

3. That the deeper color of “ B”’ bile is due to oxidation and not 
concentration from retention in the gall-bladder, this bile most 
often coming directly from the liver as a phenomenon of bile 
secretion. 

4. That the viscosity of bile does not elevate its specific gravit) 
to any practical extent. 

5. That the margin of error in deducting from the presence of 
mucopurulent flakes, pus cells, inflammatory debris, bacteria and 
cells in the aspirated bile as positively coming from the gall-bladder 
is too great for clinical deduction. 

6. That the physiology of the gall-bladder should not be deduced 
from anatomy and relationship alone—that its most important 
function seems to be to relieve pressure within the biliary system 
to protect the pancreas rather than acting as a reservoir for bile 
in a digestive sense, and that the physiology of bile secretion and 
gall-bladder function should be studied more thoroughly. 


A B Cc D 
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7. That cholectomized individuals show the characteristic “ B” 
bile even shortly after operation before the ducts have had a chance 
to dilate. This occurs so commonly that “ B”’ biles cannot always 
be from the gall-bladder. 

8. The increase in specific gravity in aspirated bile by this method 
is due to the content of magnesium sulphate, which appears to be 
resorbed into the portal circulation and is excreted by the liver 
substance in the bile. It is erroneous to deduce clinically in both 
amount of biles obtained of any gradation (A, B, C, D) or by 
specific gravity estimations as to whether bile stasis exists or not. 

9. That where true pathology exists in the gall-bladder the method 
is a poor substitute for proper surgery. It may be employed in 
suitable cases as a temporizing means, but it should not be depended 
upon to correct or definitely benefit pathologically diseased gall- 
bladders or when gall-stones exist. 


ACUTE PANCREATIC NECROSIS.' 


By Joun Dovatas, M.D., 
ATTENDING SURGEON, BELLEVUE HOSPITAL; ASSOCIATE SURGEON, ST. LUKE'S HOSPITAL, 
NEW YORK. 


Ir is generally recognized that the cause of acute pancreatic 
necrosis is related to disease of the biliary system, but just what 
this relationship is and the various factors which enter into the 
etiology and pathology of the disease are as yet far from being 
generally known. Therefore the treatment cannot be based on the 
soundest surgical principles. It is accepted since the work of Claude 
Bernard, in 1856, that in animals the injection of certain substances 
into the pancreatic duct will cause death from or various degrees of 
the lesion of acute pancreatic necrosis. Bernard used a mixture of 
bile and olive oil. Since that time these experiments have been 
repeated, and gastric juice, duodenal contents, solution of acids, 
alkalies, formalin, bile and bile salts were found to have the same 
effect, while less irritating substances had little or none. 

The work of Opie in 1901, in which he produced acute pancreatic 
necrosis in animals by the injection of bile into the duct, and his 
publication of an autopsy finding, in which a small gall-stone 
obstructed the ampulla of Vater in a patient dying of acute pan- 
creatic necrosis, linked up much of this experimental work with the 
findings of the disease in human beings. Five years later Flexner 
proved that the essential constituent of the bile necessary to cause 
pancreatic necrosis was the bile salts, of which the taurocholate 
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was the more active. He also showed that the mixture of mucin, 
due to its action as a colloid, with the injected material rendered it 
less active. 

Other clinical and experimental observations have been respon- 
sible for various theories. It was found that experimental obstruc- 
tion to the ampulla alone did not cause acute pancreatic necrosis 
and that small quantities of bile frequently entered the duct without 
causing any lesion in the pancreas. However, the injection of a 
bacterial culture into the gall-bladder under the same experimental 
conditions caused pancreatic necrosis. The observation that after 
the passage of a gall-stone through the common duct there resulted 
a dilatation or paralysis of the opening in the papilla was responsible 
for the theory advanced by Hess, and by Williams and Buck that 
acute pancreatic necrosis was caused by a damming back of the 
duodenal contents into the pancreatic duct. It has been shown, 
however, by experiment that after producing low obstruction of the 
duodenum it was impossible under normal conditions to force Lack 
the duodenal contents into the common or the pancreatic duct. 
This theory will be further considered later. 

There is also the theory, strongly supported by Deaver, on which 
he has written extensively, of the retrograde infection through 
the lymphatics from an infection of the gall-bladder. In an article 
on acute pancreatitis published in 1917, he writes: “The work of 
Bartels, Arnsperger, Franke, Deaver and Pfeiffer, and Sweet ha: 
seemingly established the fact that such extension commonly occurs 
by way of the lymphatics, which form a rich anastomizing network 
in the retroperitoneal tissues about the pancreas.” He also states 
that such infection may occur from a duodenal ulcer, appendicular 
infection or colitis. In an article published in 1919 he repeats this 
theory, stating: “Inflammation of the gall-bladder is followed by 
enlargement of the cystic lymph glands, periductal lymphangitis, 
enlargement of the glands at the head and at the margin of the 
pancreas and often of the regional lymph channels at the head of the 
pancreas.” While it is true that this lymphadenitis does occur, 
there must also be considered the facts that infection does not 
usually occur against the lymph stream, especially after the passage 
through several chains of lymph nodes; and particularly the fact 
that the pancreatic lesion is not primarily an infection but a necrosis, 
with infection not occurring at all, or if it does occur, it is a secondary 
process. Also, even when an abscess of the pancreas results, it is 
frequently sterile. Therefore, in view of the known experimental 
facts, the enlarged peripancreatic lymph nodes may better be 
explained as secondary to the pancreatitis rather than the etiologica! 
factor. 

The experimental work of Archibald has done much to explain 
an important factor in the production of the lesion of acute pan- 
creatic necrosis. By his experiments on cats he found that the 
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small sphincter at the common duct orifice, first described by Oddie 
in 1887, furnished this link. Oddie had demonstrated that irritation 
of the duodenal or even the stomach mucosa, either mechanically 
or with dilute hydrochloric acid or stimulation of the vagus, would 
cause spasm of the sphincter and that the sphincter in dogs would 
resist a pressure of 50 mm. of mercury. Archibald, by the introduc- 
tion of infected bile under just sufficient pressure not to overcome 
this sphincteric action, was able to cause the death of a cat from 
acute pancreatic necrosis in twenty minutes. 

These experimental observations then would explain the various 
factors in the etiology of the disease. They have been stated by 
Archibald as: “First a change in bile composition increasing the 
proportion of bile salts: second, undue resistance, perhaps often 
amounting to spasm of the common duct sphincter; and third, 
abnormal rise of pressure in the biliary system behind, either in the 
gall-bladder or common duct.”’ The necessity of the presence of 
all of these factors makes easier to understand several things pre- 
viously explained with difficulty. 

It must also be recognized that the disease is primarily a necrosis 
caused by the introduction of the changed bile into the duct. The 
other pathological changes which occur are secondary. Hemorrhage 
isa result of destruction of the vessel walls in the gland, due probably 
to the cytolytic action of the altered bile with later digestive ferment 
action. Suppuration is always secondary. ‘Therefore the terms 
suppurative or hemorrhage pancreatitis or the old term pancreatic 
apoplexy are misleading and the term pancreatitis, usually used, 
itself is a misnomer, the primary lesion not being an inflammation, 
but a necrosis. The factor of the infection of the bile as a cause 
is primarily due to change of the proportion of bile salts causing 
necrosis and not to its action as an infective agent. It is also pos- 
sible that infection precipitates the mucin from the bile, thus 
removing an element which renders it less destructive. A stone in 
the cystic duct might have the same effect by preventing the mucin 
from the gall-bladder mixing with the bile. Herein also lies the 
explanation of the relative frequency of the presence of gall-stones 
in cases of acute pancreatic necrosis and also explains the disease 
when gall-stones are absent, because while infection is an etiological 
factor in gall-stone formation, cholecystitis frequently exists without 
cholelithiasis. 

The early experiments of Oddie, showing that various forms of 
irritation of the duodenum or even the gastric mucosa by acids, 
etc., causes spasm of the sphincter at the ampulla of Vater, explains 
why hyperacidity, duodenal ulcer or alcoholism and similar condi- 
tions causing duodenal irritation, in the presence of the other two 
required factors, furnishes the remaining element in the etiology 
of an attack of pancreatic necrosis. It is also well known that the 
secretion and flow of bile is stimulated by its need in the process 
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of digestion, and therein lies the third necessary element, an 
increased pressure, and explains why the acute attack frequently 
follows a heavy meal. 

Variations in these three factors result in lesions of different 
severity. This was demonstrated by the experiments of Archibald. 
He was able to produce lesions varying from a necrosis which was 
fatal in twenty minutes to such small areas of focal necrosis in the 
pancreas that they were not demonstrable without the aid of micro- 
scopic examination and which in some instances were and in others 
were not accompanied by fat necrosis. Archibald has suggested 
as a result of his experiments the existence of attacks occurring in 
general practice, characterized by upper abdominal pain which 
are due to an undiagnosed moderate degree of pancreatic necrosis 
which does not proceed to the degree of sequestration, and which 
may even be accompanied by fat necrosis, but the lesion being 
aseptic is ultimately replaced by a fibrosis. 

Three of my own patients exhibited conditions with a close 
bearing on this subject. An autopsy on a man who died after I had 
performed an operation for acute pancreatic necrosis revealed, 
besides the acute necrosis and hemorrhage for which the operation 
was performed, several areas in the pancreas of fibrosis, surrounding 
masses of creamy material which had obviously been the result of 
a previous attack from which he had recovered. His history showed 
that this attack had occurred one year earlier and had been diag- 
nosed as a gall-stone attack. Another man developed an acute 
pancreatic necrosis while in the ward of Bellevue Hospital, convalesc- 
ing from an operation for a urethral stricture. He refused operation, 
subsequently developed a large mass in the area of the pancreas, 
had later an elevation of temperature, a Cammidge reaction, which 
has since proved to be of less value than it was thought at that time, 
and had fatty diarrhea. This made the diagnosis of a pancreati: 
lesion obvious, but while he still persisted in his refusal to allow an 
operation, in the course of time the mass disappeared, he made a 
complete recovery and left the hospital free of symptoms. Hi 
subsequent history is unknown. Ina third patient, a colored woman, 
the symptoms complained of were all referable to the pelvis, and at 
operation for a salpingitis which was present I noticed areas of fat 
necrosis in the omentum. After a salpingectomy an incision over 
the pancreas showed it very hard and indurated with hemorrhagic 
and greenish gangrenous appearing areas throughout the body of 
the organ. She made an uneventful recovery. 

The first two cases then demonstrate the possibility of recover) 
from severe attacks and the third case the possibility of a marked 
lesion without anything pointing definitely to the fact that the pan- 
creas was involved, as Archibald has demonstrated experimentally 
the possibility of mild attacks occurring with recovery ensuing. 

The pathological lesion in the pancreas appears to be due to the 
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direct cytolytic effect of the changed bile permeating the gland, and 
Archibald believes that the ultimate extent of the lesion depends 
on this primary destruction. It is known that the secretion obtained 
directly from the pancreas has no digestive power until the ferments 
have been activated. This may occur pathologically by calcium 
from the blood or bile, inflammatory exudate, the product of an 
aseptic necrosis, or as it occurs normally in the intestine, by entero- 
kinase, the duodenal secretion; and the trypsinogen thus activated 
probably carries on some of the destruction previously originated. 
It is interesting to note, however, that in gastric resections or opera- 
tions in which an adherent ulcer or carcinoma of the posterior stom- 
ach wall necessitates an injury or even a shaving off of pancreatic 
tissue, neither protein digestion of neighboring tissue nor fat necrosis 
occurs. 

Even if we accept, however, the experimental and clinical facts 
which prove that the injection of changed bile into the pancreatic 
duct causes pancreatic necrosis, and explain the variations of the 
lesions by the different factors, contributing to the degree of the 
necrosis, it cannot be recognized as the cause of all cases of pan- 
creatic necrosis. Opie in his book on Diseases of the Pancreas 
quotes various case reports in which the reflux of bile could not have 
been a factor. In one case reported by Eliot the duct of Santorini 
was the larger and entered the duodenum about 1.5 cm. above the 
papilla, through which emptied the smaller duct of Wirsung and 
the common bile duct. The necrosis in this case was most marked 
in the portion of the gland drained by the larger duct of Santorini. 
Johnstone reported 2 cases of pancreatic necrosis in which the pan- 
creatic duct opened into the duodenum | or 2 em. above the common 
bile duct opening. Basset reports 1 case in which the necrosis 
involved the area drained by a small duct of Santorini which entered 
the duodenum through a small diverticulum above the papilla. 

The theory that duodenal contents might be forced back into 
the pancreatic duct and thus cause pancreatic necrosis has been 
already mention in this article, together with the work of Hess and 
of Williams and Buck, who observed a paralytic dilatation of the 
opening of the common duct after the passage of a stone, and 
assumed that this allowed the reflux of duodenal contents. Archi- 
bald writes: “This theory still remains theory.” The anatomical 
conditions reported by Eliot, Bassett and Johnstone demonstrate, 
however, the impossibility of biliary reflux into the pancreas being 
the etiological factor in their cases, and as it is known that duodenal 
contents injected into the duct will cause pancreatic necrosis (Polya), 
it seems fair to assume that this was the cause of the pancreatic 
necrosis in the cases mentioned; for while, as has also been previously 
mentioned “under normal circumstances, it has been found impos- 
sible by experiment, such as complete obstruction, to force back the 
duodenal contents into the common duct,” in the cases quoted by 
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Opie these were not normal circumstances, as the duct in relation 
to the area of necrosis entered the duodenum by an independent 
orifice. It is assumed that the reflux from the duodenum is pre- 
vented by the sphincter of Oddie. Whether in the presence of an 
independent opening of the duct of Santorini a sphincter is also 
present I do not know and can find nothing written on the subject. 
If there is no sphincter this might explain the occurrence of a pan- 
creatic necrosis due to duodenal reflux along the course of this duct. 
This is also the only theory which remains to be proved or disproved 
by anatomical examinations of specimens when this less usual 
arrangement of the ducts is found. 

Fat necrosis is an interesting phenomenon resulting from the pan- 
creatic lesion. Apparently the basement membrane of the acini, a 
well as the connective tissue binding the lobules of the glands, is 
sufficiently destroyed to allow the escape of a certain amount of 
lipase, the fat-splitting ferment, and this attacking the fat in small 
areas, splits the fat globule into a fatty acid and glycerin, and the 
fatty acid combining with calcium salts forms an insoluble soap 
which appears in the omentum, mesentery and subserous fat and 
on the surface of and about the pancreas as small white opaqui 
spots. In an autopsy on a patient who died after an operation for 
acute pancreatic necrosis these areas of fat necroses were found 
extending down retroperitoneally as far as the pelvis. This fact 
seems to me to have a bearing on the treatment, as I shall mention 
later. It is easy to understand this direct extension of the pancreati: 
ferments, but I am unable to discover any adequate explanatio: 
of why these small isolated areas of fat necrosis so diagnostic ot 
pancreatic involvement occur at a considerable distance from the 
gland or how the lipase is carried to these areas. ‘Turner ha 
reported two cases of acute pancreatic necrosis in which he made tli 
observation that one presented an area of discoloration and edema 
of the skin about the umbilicus, the other a similar condition in 
both loins, due to subcutaneous fat necrosis by direct extension. 

Considered from the foregoing viewpoint of the etiology and 
pathology of the disease, as being essentially a primary necrosis and 
not an inflammatory process, its symptomatology is more readil) 
understandable. The primary attack with its extreme pain, exces- 
sive prostration, subnormal temperature, shock and vomiting and 
resemblance to an acute intestinal obstruction, may be understood 
by the consideration of certain factors. The extreme pain is due to 
the immediate swelling of the gland and the pressure resulting there- 
from. The absence of infection and of consequent irritation of the 
peritoneum explains the absence of early rigidity so characteristic 
of a perforation of a stomach or duodenal ulcer or perforated gall- 
bladder from which it is usually necessary to differentiate the acute 
fulminating attack. The vomiting, shock and extreme prostration, 
subnormal temperature and absolute constipation which resemble so 


DOUGLAS: ACUTE PANCREATIC NECROSIS 6093 


clearly the symptoms of an intestinal obstruction, while partly 
explained by shock or reflex action, is further explained by the bio- 
chemical similarity in the toxin produced in both processes. As 
shown by Whipple, the cause of death in cases of high intestine 
obstruction is a split-proteid product of the nature of a peptone 
developed in the mucous membrane of the intestine. It is reason- 
able to suppose that the pancreatic necrosis followed by the digestive 
action of the activated trypsinogen results in a similar toxic product. 
This again is a factor which must be considered in determining treat- 
ment. In the acute fulminating cases this is probably the cause of 
death. Dobrauer has transplanted necrotic pancreatic tissue into 
the peritoneum of dogs with resultant death. In those cases in 
which the primary damage to the pancreas is less extensive the 
similarity to a low intestinal obstruction is more marked. In a 
patient on whom I recently operated the bowels could not be moved 
hy enemata for forty-eight hours and a mass in the epigastric region 
suggested a carcinoma in the transverse colon, there being no tem- 
perature elevation. The roentgen ray demonstrated, however, 
that a barium enema easily filled the large intestine, making the 
diagnosis of pancreatic involvement practically certain. 

In view of the foregoing conception of the etiology and pathology 
of this disease it would appear that we should question the accepted 
treatment of this lesion. Based on the theory of an acute infection, 
the treatment of an infection of any part of the body being always 
drainage and removal of the infection when this is possible, the 
treatment advocated has been and still is drainage of the pancreas 
either by gauze, tubes or rubber dam down to or into the organ by 
cutting the capsule or boring into it by a blunt instrument. 

In the discussion of a paper on “The Treatment of Acute Pan- 
creatitis”’ before a surgical society, in which seven members of the 
society took part, the discussion being published in the Annals of 
Surgery in 1917, mention of drainage of the biliary ducts or gall- 
bladder was made in only one case, the discussion being confined to 
the best manner of drainage of the pancreas itself. 

If, however, the lesion in its primary aspect is a necrosis and the 
cause of death in the acute fulminating cases, poisoning by a split 
protein product, can this necrosis be drained and does not the injury 
caused by the attempts at drainage cause more damage to the organ? 
Also the experiments of Whipple and Goldpasture showed that the 
exudate about the pancreas had a protective action against the 
liberated ferments. As to drainage of the gall-bladder or common 
duct, which would seem to be indicated by the foregoing theory of 
the etiology and which I have practised in these few cases on which 
| have operated during the past five years, if Archibald’s idea that 
the amount of the primary lesion is determined by the amount and 
virulence of the bile entering the duct then the amount of that 
damage cannot be lessened by biliary drainage, but we do not know 
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whether or not this reflux of bile may be repeated. Those cases 
which after a period of improvement suddenly get worse would sug- 
gest that this happens unless an elevation of temperature and other 
signs of infection ensue. I have recently seen a patient operated 
on for acute pancreatic necrosis by Dr. M. Kk. Smith in St. Luke's 
Hospital, New York. A cholecystostomy had been done and the 
patient was convalescent, up and out of bed on the twenty-first day, 
when she had a recurrence of symptoms similar to the primary 
attack. The biliary drainage had ceased, but after reéstablishing 
the discharge of bile the symptoms cleared up. 

It has been suggested by Balfour that cholecystectomy would 
cure chronic pancreatitis, the gradual dilatation of the common 
and other bile ducts finally overcoming the action of the sphincter 
of Oddie, but it would seem that in the meantime the pressure in the 
ducts would be increased and the danger of reflux greater. One of 
my patients on whom I had performed a cholecystectomy died from 
a hemorrhage from the wound following an operation for acute 
pancreatic necrosis occurring two years later. 

The suggestion has also been made that cutting of the sphincter 
of Oddie through an opening in the duodenum be done to prevent 
its closure and back-flow into the duct. The objection to this would 
be the difficulty of doing so in a very sick patient, as it might be 
very hard to accomplish in the presence of an acutely swollen 
enlarged pancreas, surrounded with exudate and areas of fat 
necrosis, and there would also be the possibility of a fistula resulting 
or stricture occurring later. 

It must be recognized that either with or without any operativ: 
treatment certain of the acute fulminating cases will die unless 
some means be discovered of combating the protein poisoning which 
appears to be the cause of death. Of the milder cases many wil 
recover without operation, and it is difficult to determine the cor- 
rect course to follow in the presence of an acute case. Those patients 
who appear most desperately ill in the first twenty-four hours would 
surely have a poorer chance of recovery if a prolonged anesthetiza- 
tion and operation were superimposed on their primary toxemia, 
but it is not always possible to rule out an acute inflammatory dis- 
ease of other origin in the upper abdomen which would positively 
indicate operation. 

That it is impossible to drain a necrotic process until the sloughs 
have separated has been pointed out, but this does not mean that 
drainage is not indicated. It is of frequent occurrence that if the 
patient survives the primary necrosis this is followed by a breaking 
down of areas in the pancreas with the formation of an abscess or 
cyst, and frequently there is a sequestration of areas of the pancreas 
which come away in large sloughs. When an acute process is present 
and the pancreas has been exposed, either through the gastro-colic 
or gastro-hepatic omentum, if a superficial incision is made along 
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its anterior surface, parallel with its long axis, this might relieve 
some of the tension and direct the discharge of subsequently broken- 
down material. If there is already a broken-down area this may be 
opened down to with a blunt instrument. It has been my practice 
to lead down to this a large gauze pack, protected from the peri- 
toneal contents above and below, as well as the skin, by a rubber 
dam. This for the purpose of allowing later discharge of broken- 
down material and protecting as a cofferdam the rest of the cavity. 
I am opposed to the use of rubber-tube drainage, as usually recom- 
mended, for two reasons: First, there is nothing to drain out of the 
tube in the early cases, and second, because of the tendency of the 
tube to cause pressure necrosis of neighboring vessels or even the 
intestine. I have had 2 patients die, 1 after three days and 1 
fourteen days, after operation for pancreatic abscess, due to profuse 
hemorrhage from the wound, evidently from one of the large blood- 
vessels in the vicinity of the pancreas. 

Unless an abscess or broken-down, softened area is present I do 
not see any special advantage to be gained by following the usually 
advised method of boring into the gland with a blunt instrument, 
such as a clamp or scissors, and it seems to me to have very obvious 
disadvantages, such as damage to tissue which has not already 
become necrotic and the condition found at the autopsy which I 
have previously mentioned, in which the fat necrosis had followed 
the retroperitoneal tissue planes, made me feel that I had been 
somewhat responsible for this portion of the after-results in my 
efforts to drain the pancreas. 

Finally, in respect to the question of the advisability of biliary 
drainage, even though it be accepted that the maximum damage 
is accomplished with the primary reflux of bile, as we do not know 
whether this reflux may be repeated, it would appear that biliary 
drainage should be established if its accomplishment would not by 
prolongation of the operation jeopardize the recovery of the patient. 
The number of cases in which the unusual termination of the ducts 
exclude the possibility of biliary reflux as an etiological factor must 
form too small a group to indicate the omission of this step in the 
operative procedure, as even in these cases, if rapidly done, it can 
do no harm. In a case in which no stones are present in the gall- 
bladder it is usually easy in a few minutes to establish a cholecystos- 
tomy through a stab wound in the right hypochondrium, the tube 
being sutured into the gall-bladder through the primary incision 
and then led out through the stab wound. Whether in the presence 
of cholelithiasis, with or without a small contracted gall-bladder, 
cholecystectomy should be done and the common duct drained 
would become a matter of judgment, depending on the individual 
case and condition of the patient for determination. 
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IMMUNE BODIES IN A TYPE I LOBAR PNEUMONIA. 


By Epwarp SreINnFIELD, M.D., 
PHILADELPHIA, 


AND 


Hersert J. Darmsraptrer, M.D., 


PHILADELPHIA. 


(From the Medical Service of Edwin A. Heller, M.D., and the Clinical Laboratories 
of the Jewish Hospital.) 


Tue study of the development of immune bodies in the serum of 
patients recovering from lobar pneumonia has at all times been of 
interest because of the close association found by all investigators 
between the crisis and the appearance of these bodies. Occasional) 
discordant results had been obtained in such tests by observers 
who did not use strains of pneumococci homologous with those 
infecting the patient. In recent years the question has been full) 
studied particularly by Dochez,! Clough? and Chickering.* Dochez 
found the serum after the crisis to contain large amounts of protect- 
ive substances in a study of cases before the biological classification 
of the pneumococci was recognized. Clough also found ample evi- 
dence of immunity in the form of protective bodies and also that 
the serum taken during recovery was capable of stimulating phago- 
cytosis of homologous pneumococci. The investigations of Chicker- 
ing were mainly upon cases of Type I pneumonia, some of which 
had received Type I antiserum. He stated that agglutinins devel- 
oped just before or just after the crisis and he thought that the use 
of immune serum had little influence in the development of these 
bodies. The occurrence of large amounts of agglutinins and pro- 
tective bodies in a case of Type I pneumonia treated with Type | 
antiserum has seemed to us interesting enough to record, especially 
since it is our impression that the clinical improvement and the 
presence of these immune bodies were related to the administration 
of the serum. 


The patient, C. D., male, aged twenty years, was admitted 
October 15, 1920, with a temperature of 102° to 103° F., and with 
atypical pulmonary signs suggesting influenza. In several days 
consolidation was manifest in the lower lobes of bothlungs. The leuko- 
cyte count was 24,800. A Type I pneumococcus was found in the 
sputum. The other laboratory and clinical data of importance were 
as follows: Urine: specific gravity from 1030 to 1023; a heavy 


1 Jour. Exper. Med., 1912, xvi, 665. 
2? Bull. Johns Hopkins Hospital, 1913, xxiv, 295; Ibid., 1919, xxx, 167. 
3’ Jour. Exper. Med., 1914, xx, 599. 
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cloud of albumin; a number of granular casts. The red blood cells 
were 3,920,000; hemoglobin, SO per cent. Blood Wassermann was 
negative; blood-pressure ranged about 130 systolic and 60 diastolic. 
Examination of the heart revealed a double aortic lesion and a 
mitral regurgitation of rheumatic origin and apparently well com- 
pensated. 

On the sixth day of illness 100 ce of Type | antipneumococcus 
serum were given intrave nously after appropri: ite desensitization. 
Eight hours later 50 ce of serum were given. Sufficient improve- 
ment was evident by the next morning and no more serum was 
injected. ‘The temperature fell in a step-like fashion from 101.4° F. 
to normal in three days after injection of the serum. Six days after 
the introduction of the serum, serum sickness appeared with a 
typical urticarial eruption and edema of the face and arms particu- 
larly. ‘This was preceded by a marked fall in the specific gravity 
of the urine to 1005, approximately a day before the onset of symp- 
toms of serum sickness. During the second day of the serum sick- 
ness the urine showed 2.11 gm. of total chlorides in twenty-four 
hours. No particular stress is placed upon these figures since pre- 
liminary observations with a standard diet had not been made. 
However, we were reminded of the studies of Rackemann, Longcope 
and Peters,‘ who demonstrated a marked retention of chlorides with 
low chloride output in the urine during serum sickness. 

Serum for testing the presence of agglutinins and protective sub- 
stances was procured from blood removed four days after injection 
of the immune serum. Agglutinin tests were conducted by the 
macroscopic method by mixing in small test-tubes 0.5 ce of a 
twenty-four-hour broth culture of pneumococcus Type I and 0.5 ce 
of the patient’s serum in various dilutions, the final dilution being, 
of course, double that of the strength of serum used. The test- 
tubes were then incubated at 37.5° C. for one hour, placed in the 
refrigerator for twenty to twenty-four hours and read for clumping. 
By this method the patient’s serum showed definite power of agglu- 
tination in dilutions up to | to 10 (final dilution). 

In performing the protective tests it was first necessary to estab- 
lish a minimal lethal dose. Mice were given intraperitoneal injec- 
tions of broth cultures in doses ranging from 0.000002 cc to 0.01 ce. 
All dilutions were made in bouillon to avoid autolysis of the organ- 
isms. It was found that the culture was sufficiently virulent to 
cause death in forty-eight hours, using 0.000002 ce (1 ce of 1 to 
500,000) of a twenty-four-hour broth culture. 

Mice were then given intraperitoneal injections of various dilu- 
tions of the culture, as outlined in the table, together with 0.5 
of the patient’s serum, the dosage being so arranged that the total 
bulk of fluid did not exceed 1 ce per 20 gm. of weight. Controls 


4 Arch. Int. Med., 1916, xviii, 496. 
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received 0.5 ec of serum from a normal individual and also culture 
alone. Observations were made on the basis of ninety-six hours, 
though, as a matter of fact, those animals surviving this time sur- 
vived indefinitely. The heart’s blood of the dead animals were 
examined for pneumococci except in those instances in which the 
body had been mutilated by the survivors. 

The results as outlined in tabular form indicate that there were 
sufficient immune bodies in 0.5 cc of the patient’s serum to protect 
against 500 times a lethal dose of Type I pneumococci. Controls 
of normal serum did not protect against the lowest dose. 


PROTECTIVE VALUE OF PATIENT’S SERUM AGAINST TYPE I PNEUMO- 
COCCUS CULTURE. 


Result in days 


Moure | Culture, | Patient's | Control 

1 2 3 
0. 000002 5s D 
2 0.000002 0.5 s D 
3 0.00001 5 D 
4 0.00001 0.5 Ss D 
5 0.00001 0.5 Ss 5s 
6 0.00002 0.5 S S S 
7 0.0001 0.5 Ss Ss 
8 0.0002 0.5 Ss Ss S 
9 0.001 0.5 Ss 

S = survived D = died. 


STUDIES ON THE CHEMISTRY OF THE BODY IN DISEASES OF 
THE SKIN. 


By Oscar L. Levin, M.D., 


ATTENDING PHYSICIAN, DEPARTMENT OF DERMATOLOGY AND SYPHILOLOGY, BETH ISRAEI 
HOSPITAL AND DISPENSARY; INSTRUCTOR AND CHIEF OF CLINIC, DEPARTMENT 
OF DERMATOLOGY AND SYPHILOLOGY, CORNELL UNIVERSITY MEDICAL 
COLLEGE AND CLINIC; ADJUNCT DEPARTMENT OF DERMA- 

TOLOGY, MOUNT SINAI HOSPITAL, NEW YORK CITY 


AND 


Max Kaun, M.D., Pu.D., 


ATTENDING PHYSICIAN, DISEASES OF METABOLISM, AND DIRECTOR OF LABORATORIES, 
BETH ISRAEL HOSPITAL; ASSOCIATE IN BIOLOGICAL CHEMISTRY, COLLEGE OI 
PHYSICIANS AND SURGEONS, COLUMBIA UNIVERSITY, NEW YORK CITY. 


Tur changes that may be noted in the blood in conditions of dis- 
ease of the skin must be viewed very critically before deductions 
can be drawn that the change in the composition of the blood was 
due to the pathological state of the skin or that the skin lesion was 
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the result of the patho-chemistry of the blood. The appreciation 
of cause and effect is a difficult matter in such studies, for the devia- 
tion in the composition of the blood may be due to altogether other 
factors than the skin pathology and the skin lesion may be not at 
all the effect of the causative factor of the blood changes, but may 
be due to some totally different cause. 

It may be that a patient suffering from nephritis, for example, 
may have a coincident eczema. Now, one cannot ascribe the 
marked disturbances in the blood chemistry to the eczema nor can 
one state with any shadow of definite evidence that the eczema was 
due to the blood changes observed. It is therefore necessary to 
scrutinize results and to be conservative in drawing conclusions in 
such researches. 

We have endeavored in this preliminary attempt to observe if any 
change is constant in any dermatological affection. In most of the 
patients we examined the blood for its carbon-dioxide combining 
power according to the method of Van Slyke; for non-protein nitro- 
gen according to Greenwald’s technic; for urea nitrogen according 
to the urease method of Van Slyke and Cullen; for creatinin by the 
method of Folin; for glucose according to the method of Lewis and 
Benedict. In certain cases we also examined the blood for uric acid 
by the method of Folin and Denis and for cholesterol by the process 
of Autenrieth and Funk. The accompanying tables record the 
figures obtained in this series of experiments. 

Discussion. [Farber and Semon, studying the relation of seborrhea 
to body chemical changes, classified seborrheic individuals into two 
groups: (1) Those who have an exudate diathesis and are con- 
genitally predisposed or acquire the tendency in infancy, and (2 
those in whom the condition is of sudden onset and give no history 
of an exudative diathesis. They however remark that both of these 
types are characterized by an acidosis, as is evidenced by the hyper- 
acidity of the urine and the reaction to treatment by alkalies. They 
somewhat confuse the subject by comparing the condition to diabetic 
ketosis, though they point out that there is no resemblance in degree 
between the two conditions. It seems to us that the acidosis of 
seborrhea is, if anything, of the true increased hydrogen ion concen- 
tration type, whereas the acidosis of diabetes is due to the ketonic 
substances generated by the improper decomposition of fats due 
to the maloxidation of carbohydrates. Whereas the true acidosis 
will clearly be helped by the administration of alkalies, the ketosis 
of diabetes will not be relieved by that medication. The authors 
attempted to indicate a similarity in the two conditions of diabetic 
ketosis and seborrheic acidosis, implying a supposition that the 
basic disturbance may be similar, whereas the acidosis in seborrhea 
is, if anything, the underlying cause of the skin condition, the ketosis 
of diabetes is the resultant of carbohydrate-fat maloxidation. 
According to the experiments of Barber and Semon the condition 
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of acidosis has no relation to and should not be contrasted with (in 
our opinion) diabetic acidosis. 
BLOOD CIIEMISTRY; 


MISCELLANEOUS SKIN DISEASES. 


Creat- 
No Diagnosis CO, Urea N. NPN inin Uric acid. Glucose. Cholestero! 
1 Urticaria 52 9 22 1.5 
2 Urticaria 12 3 ; 0.12 
3 Urticaria 18 28 38 2.8 eens 0.09 
4 Angioneurotic 
edema 18 18 26 2.1 4.2 0.14 147 
5 Purpura 36 26 38 2.6 2.5 
6 Purpura 56 9 , 0.11 
7 Erythema 58 17 30 1.2 pido 0.56 
8 Erythema 40) 10 16 0.7 0.11 
9 Erythema 415 11 24 2.0 
10 Erythema mul- 
tiforme 30 12 25 0.13 
11 Erythema mul- 
tiforme 59 13 20 1.47 0.12 
12 Eerythe ma nodo- 
sum 54 9 26 1.2 
13 Dermatitis her- 
petiiormis 50 
15 Gangrene 0.18 
16 Gangrene 30 9 0 0. 24 
18 Perforating ulcer 0.19 
19 Thrombo-angeitis 
obliterans 42 24 35 2.3 4.75 0.18 
20 Rosacea 52 10 26 0.8 0.09 
21 Lupus erythem- 
atosus 76 10 38 1.0 
22 Scleroderma 62 18 25 1.8 0.165 
23 Scleroderma 12 11 24 3.4 3.2 0.09 167 
24 Pruritus 64 0.078 
25 Folliculitis 16 21 27 0.18 
26 Carbuncle 36 ; 0.36 
27 Carbuncle 28 12 23 2.0 0.32 
28 Carbuncle 0.1 
29 Gumma (lues 46 19 37 2.4 0.11 
30 Lichen planus $8 13 30 0.6 
31 Pompholyx 64 10 21 Pe 0.1 
32 Xanthoma 0.13 210 
33 Erythema 58 16.5 21 2.8 0.11 
34 Chloasma 50 12 23 0.09 
35 Hyperidrosis 52 17 24 1.9 0.95 
36 von Reckling- 
hausen’s dis- 
ease 60 8.3 36 1.2 0.07 
37 Pityriasis rubra 
pilaris 74 0.07 
38 Hodgkin's  dis- 
ease 60 8 12 1.9 0.22 
39 Moeller’s glossi- 
tis 63 12 23 1.5 


Schwartz, Levin and Mahnken studied the carbon-dioxide com- 
bining power of the blood plasma in 139 cases of skin lesions. They 
concluded that a lowering of the alkali reserve of the blood has been 
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found sufficiently frequently in acne, psoriasis, urticaria, furunculosis 
and eczema—particularly seborrheic eczema—to warrant further 
investigation. 

We have examined the state of acidosis in a large number of 
eczema and other skin diseased patients and we shall discuss our 
results under several headings. 

Eczema. ‘The acidosis in this condition was investigated by 
several methods, although not all of the methods were applied to all 
the cases. A certain number of patients were examined by all the 
methods. ‘The urine was examined for total acidity by the Folin 
method; the formalin titration coefficient was determined by the 
method of Henriques-Sorensen; the blood was examined for its 
carbon-dioxide combining power by the method of Van Slyke and 
the alveolar carbon-dioxide was determined by the method of 
lridreicia. The results in 17 cases of eczema thus investigated were 
as follows: 

\CIDOSIS STATE IN ECZEMA. 


Total acid urine HCHO CO 

No. 24 hour coefficient. CO, blood ilveolar air 
14 0.54 

val) 0.55 

620 0.72 »2 

{ 600 0.84 56 5.2 
5 610 0.93 56 

6 95 0.73 5.6 
7 {SO 0.56 

8 7 0 0.48 5.5 
9 630 0.92 64 

10 722 1.75 6.2 
11 SS2 0.87 58 5.9 
12 55 5.8 
13 49 0.63 

14 Diabetes 755 1.42 42 1.4 
15 828 1.98 38 $.2 
16 970 36 4.0 
17 850 2.27 40 


In all 42 cases of mild eczema have been studied. Of these, 4 
were diabetics, | had furunculosis and 1 had Hodgkin’s disease. 
Acidosis was present in these cases. Of the others only 4 showed a 
mild degree of acidosis as measured by the carbon-dioxide combining 
power of the blood. These were Cases 11, 17, 19 and 25. The total 
acid of the urine, the amino-acid as measured by the formol titration 
method and the alveolar carbon-dioxide were absolutely normal in 
those patients in whom investigations were made. 

So far as the blood chemistry of patients suffering from mild 
eczema Was concerned nothing unusual was discovered. Of course, 
in the patients with diabetes the abnormalities that were found 
were due to the underlying metabolic derangement and were not 
reported here because they have no concern with the subject under 
discussion. The figures for urea nitrogen, non-protein nitrogen, 
creatinin and glucose as well as for cholesterol and uric acid (in 
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those instances in which they were determined) were altogether 
normal. 
CHEMISTRY OF THE BLOOD IN ECZEMA. 


Choles- 


No. Coz Urea N. NPN. Creatinin. Uric acid. Glucose. terol. 
1 60 10 22 0.85 eer 0.1 

2 57 17 21 1.0 

3 52 11 26 0.6 > 0.09 
4 54 11 20 0.075 
5 10 35 0.09 
6 62 10 26 | 0.085 
7 58 10 25 1.0 ‘ 0.07 
8 58 20 28 1.8 3.8 0.09 
9 42 14 30 1.2 Sd 

11 50 

12 10 0.11 
13 61 18 22 1.5 

14 62 20 30 2.2 0.1 
15 58 17 27 2.0 0.09 
16 9 28 1.4 0.074 
17 48 17 roe 0.13 
18 52 15 1.0 0.08 
19 15 

20 58 16.5 21 2.8 0.11 
21 52 17 28 2.6 0.18 
22 58 14 28 1.6 

23 17 27 2.6 ; 0.14 
24 28 26 39 2.8 4.1 0.11 197 
25 16 9 19 1.2 0.08 
26 50 13 28 2.2 0.09 


In instances of diffuse eczema in which the sulphur partition was 
made on the urine we found a marked increase in the ethereal sul- 
phate fractions, seeming to point to some state of intestinal putre- 
faction. In these cases there seemed to exist a mild degree of acidosis 
as evidenced by the various tests. The blood chemistry,*in general, 
however, was apparently normal. 


Case. Total S. Inorganic S04%8. Eth. SOS. Neutral 8.%S. 
1 1.25 62.5 29.2 8.3 
2 0.94 56.8 32.8 10.4 
3 0.92 63.4 26.9 9.7 
4 0.86 65.7 26.5 te 
Case CO2 Urea N NPN.  Creatinin. Glucose. Uric acid, Cholesterin, 
per cent. mz mg. mg. per cent. mg. mg. 
1 42 14 20 2.2 0.09 3.2 152 
2 40 17 5 2.4 0.09 2.7 147 
3 52 12 27 1.8 0.11 2.8 140 
4 55 16 25 2.0 0.08 3.4 159 
Case. Urine acidity. Amino-acid. CO; alveolar air. 
1 620 1.8 4.7 
2 790 2.2 4.4 
3 680 1.85 5.0 
4 785 2.35 4.9 


1 and furunculosis. 2 and Hodgkin's disease. 


a 
= 
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The sulphur metabolism studies previously reported are those 
by Géber and by Hammerli in psoriasis, by Stuve in pemphigus 
vegetans and by Rosenbloom and Cameron in urticaria. Géber’s 
results of an increased excretion of sulphur in psoriasis were not 
corroborated by Hammerli. Stuve found the sulphur metabolism 
normal in pemphigus and Rosenbloom and Cameron found but 
slight variations from the normal in their metabolic investigations 
in a case of chronic urticaria. 

We have found no increase in the non-protein sulphur of the 
blood in eczema. 

The calcium content of the blood was determined in seyeral cases 
of eczema, but normal figures were obtained.! 

Acne Vulgaris. It has been reported by Schwartz, Heimann and 
Mahnken that there is an increase in blood sugar in cases of acne. 
In 15 cases of acne vulgaris that we have examined 6 gave figures of 
blood sugar above 0.1 per cent. All the others showed normal 
blood-sugar content. In 4 cases not necessarily associated with the 
high glycemia there was reduced carbon-dioxide absorption power 
of the blood plasma. In general the blood chemistry showed no 
marked deviation. The non-protein sulphur content was normal. 


CaO IN BLOOD IN ACNE VULGARIS. 


Case. Mg. CaO in 100 ¢ « 
1 8.5 
2 9.0 
3 9.7 
11.2 
5 8.7 
6 8.5 
7 7.4 


NORMAL FIGURES. 


Carbon-dioxide combining power of the blood . 60 per cent. 
Urea nitrogen 16 mgm. per 100 ¢ blood 
Non-protein nitrogen 25 mgm. 
Creatinin 1 mgm. 
Uric acid 2.5 mgm. 
Cholesterol 140 mgm. 
Glucose . 0.1 per cent. 
Calcium oxide 10 mgm. 
Carbon-dioxide alveolar air (Fridericia) 6 per cent. 

Formol coefficient . 0.75 


Inorganic sulphate sulphur (urine), per cent of 
total sulphur. . 

Ethereal sulphate sulphur, per cent of total sul- 
phur . ; 1 

Neutral sulphur, per cent of total sulphur , 15 


70 per cent. 


The calcium content of the blood in acne deserves special discus- 
sion. Thro and Ehn have recently reported that in acne vulgaris 


1 In a more detailed article complete description of methods and results obtained 
will be given. 


— 
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the calcium content of the blood (in 12 cases) showed a marked 
increase, the figures they obtained being from 13.6 to 25.7 mgm. per 
100 ce of blood. They attempt to deduce some relationship 
between the condition of acne and this calcium increase in the blood. 
In cases of furunculosis the calcium was reduced in amount. They 
say: “The pathological lesion of acne is in the sebaceous glands of 
the hair follicles while in furunculosis the sweat glands become 
infected. It is of interest to note then that in one patient with 
folliculitis barbze in which the hair follicle is involved the amount 
of calcium in the blood was increased.”’ 

Independently of Thro and Ehn we examined the blood from a 
number of patients with acne and other skin conditions for calcium 
by the method of Halverson and Bergeim. Our results did not show 
any increase in the calcium content of the blood in acne vulgaris. 

Psoriasis. Inanumber of cases of psoriasis investigated no change 
in the blood chemistry so far as the nitrogen distribution goes was 
observed. A number of the patients showed a state of mild acidosis. 
A remarkable increase was observed in the non-protein sulphur of 
the blood. We shall reserve for a future communication the dis- 
cussion of this subject. 


No. CO: Urea N. NPN Creatinin Glucose 
1. 44 10 22 0.85 0.1 
2. 62 ; 17 ae | 0.11 
3. 66 15 25 ¥ 0.1 
= 52 20 33 1.25 0.09 
Bs 38 11 27 1.1 0.1 
6. 44 10 22 0.85 0.1 
a 38 12 29 1.5 0.22 
8. 53 0.074 
o. 44 12 24 1.0 0.1 


Conclusions. 1. In mild cases of eczema no disturbances were 
observed in the chemical composition of the blood nor in the condi- 
tion of the hydrogen-ion concentration of the body fluids. In 
eczema accompanied by other metabolic derangement the deviation 
of the blood chemistry was due to the metabolic diseases, as, for 
example, diabetes. In the latter case conditions of acidosis were 
noticed. In severe diffuse eczema we observed a state of acidosis, 
an increased ethereal sulphate fraction in the urine, indicative, 
perhaps, of intestinal putrefaction, but otherwise a normal blood 
chemistry. 

2. No marked deviation in the blood chemistry aside from hyper- 
glycemia was observed in cases of acne vulgaris. 

3. In cases of psoriasis the non-protein sulphur of the blood 
seemed to show larger figures than usual. 

4. In one case of xanthoma a marked increase of the blood choles- 
terol was observed. 

5. A mild acidosis seemed to accompany some of our cases of 
seborrheic eczema, psoriasis, acne vulgaris and urticaria. 
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ACUTE SUPPURATIVE APPENDICITIS (GANGRENE OF THE 
APPENDIX) EXPERIMENTALLY PRODUCED. 


By Ricuarp J. Benan, M.D., Dr. Mep., (Bertin), F.A.C.S., 


SURGEON 8ST. JOSEPH’S HOSPITAL, PITTSBURGH, PA. 


(From the Surgical Department and Pathological Laboratories of St. Joseph's 
Hospital, Pittsburgh, Pa.) 


AcuTE appendicitis is usually held to be caused by some foreign 
body which may be a hard particle of food irritating or injuring 
the mucosa, so that bacteria pass through into the submucous layer 
and induce an inflammation. The inflammation results in swelling, 
which interferes with the circulation of the blood in the muscular 
wall. Continuation of this results in a decrease of nutrition of the 
wall and consequent death of the tissue. (De Forest.) his is the 
usual explanation of the cause of appendicitis. 

However, if irritation alone is the cause of the inflammation 

1. Why does not inflammation of a similar character occur in the 
intestine, where the same irritation, but greatly magnified, is present? 
It is usually answered that the anatomical structure of the appen- 
dix is different from that of the bowel, in that it contains much 
lymphoid tissue. At least such an explanation has been made. 

2. An enterolith or rough food particle may be present in the 
appendix for years without producing inflammation, and_ this 
foreign body must in the time of its residence produce numerous 
abrasions and traumata to the mucosa of the appendix. 

If the two preceding statements are correct there must be other 
‘ausative factors which are more or at least equal in potency to the 
enteroliths or foreign bodies as a cause of appendicitis. Additional 
factors are: 

1. A fixed or abnormal position of the appendix in relation to 
the cecum and parietal wall, with associated bands or adhesions 
binding the appendix to surrounding structures, namely, the lateral 
abdominal wall, the psoas muscle, the cecum, the ileum and the 
colon. 

2. A disturbed blood supply, due to kinking or obstruction of 
the bloodvessels. 

3. Dislocation of the cecum with distention of the cecal lumen 
and consequent traction on an adherent appendix. 

4. Obstruction of the lumen of the appendix. This seems from 
our experiments on rabbits to be the most potent factor in causing 
acute suppurative appendicitis (gangrenous appendicitis.) ‘These 
experiments were incidental to other experiments on the produc- 
tion of intraperitoneal adhesions. The results of the latter ex- 
periments were reported in the AMERICAN JOURNAL OF MEDICAL 
SCIENCES, September, 1920. 
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In the first experiment an attempt was made to determine 
whether perforation or injury of the mucosa is an active cause of 
acute appendicular inflammation. A rabbit was operated on 
February 4, 1917. The abdomen was opened, the appendix was 
isolated and a subserous suture of linen was introduced circum- 
ferentially around the appendix and was tied. A hypodermic 
needle of large lumen was then introduced into the distal end of 
the appendix and an attempt was made to remove some of the con- 
tents. There did not seem to be any free fluid in this terminal por- 
tion of the appendix. After the needle was removed it was possible 
to express a small amount of the fecal matter from the appendix 
through the needle opening. This was collected and dissolved in a 
tube of salt solution and a culture made. The culture was sterile. 

On reoperation February 12, 1917, the appendix was inflamed 
and very red. There were adhesions at the extreme tip to two 
adjacent segments of the bowel. These adhesions were very 
firm and were separated with difficulty. They extended, however, 
only for a short distance and corresponded to the area at which 
the fecal material had been expressed on to the surface of the 
appendix. The rest of the appendix was free. The appendix was 
removed and opened. The lumen of the distal portion was free and 
showed no abnormality, not being different in any way from the 
proximal portion. Opposite to the portion where the circular 
ligature had been applied there was a line in the mucosa which 
indicated that the circular occluding ligature had at this point cut 
completely through the muscularis, the submucous and the mucous 
layers of the walls. It was found in the wall of the appendix. There 
was not the slightest obstruction. The circular defect in the mucosa 
must have persisted for a few days, so that there was sufficient time 
for infection to spread through the mucosa into the submucous 
tissue and to give rise to an appendicitis. This had not occurred. 

Confirmative of this is the result obtained in a rabbit operated on 
Septemh * 18, 1917, in whom a subserous ligature had been placed 
around the appendix. On tying it tightly it cut through the muscu- 
laris and mucosa. The rabbit was killed on October 13, 1917. 

The appendix was found to be normal. The mucosa was intact 
except at one place, where there was subserous thickening. No 
adhesions were present. The ligature apparently had pulled through 
the mucosa, but had produced no obstruction. The defect in the 
mucosa, the submucosa and the muscularis had not resulted in 
inflammation of the appendix. 

A further confirmation of the conclusion that injury of the 
mucosa will not cause acute appendicitis in the rabbit is the 
operation performed September 19, 1917. Here a subserous liga- 
ture was placed around the appendix. It was of very fine linen. 
On tying, the feeling was present that the suture had pulled through 
the wall into the lumen. On operation October 12 it was found 
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that the terminal portion of the appendix was not dilated. On 
November 10 the abdomen was reopened. The appendix was firml) 
adherent to the adjacent intestines. The intestines were separated 
by sharp dissection and the appendix was freed. The appendix 
was removed. No special change, except the surrounding adhesions, 
was noted in the appendix. Cultures from the lumen of this appen- 
dix were sterile. 

To definitely determine whether, in the presence of active bac- 
teria (streptococci and colon bacilli), an injury to the mucosa would 
lead to an acute inflammation, the following experiment was per- 
formed late in November, 1917. 

The appendix was denuded and a culture of living streptococci 
and colon bacilli was injected into it. The denudation of the serosa 
was about one inch away from the area of the injection and was of 
such a degree that bleeding ensued. 

On December 4, that is, about three weeks after this experiment, 
the abdomen was opened. There was great difficulty in finding the 
appendix. It was finally located high up on the right side and 
apparently firmly attached by adhesions at its base to the posterior 
wall, so that it could only with difficulty be delivered into the wound. 
It was found that the serosa was normal in appearance, except at 
the place where it had been adherent. This adhesion was at the 
place where the serosa had been denuded. The injection into the 
lumen of the appendix of active growth of streptococci and colon 
bacilli may also have had some influence in causing an active inflam- 
matory reaction and the formation of adhesions at the point of de- 
nudation. ‘There was no change in the mucosa. 

In this case there was a defect in the mucosa at the point where 
the injection needle had perforated it; still, acute suppurative 
appendicitis had not resulted. 

Even incomplete stasis, in which there is a partial blocking off of 
the appendicular lumen, does not in rabbit experiments cause appen- 
dicitis even though fecal material collects in the part distal to the 
partial obstruction. 

This is verified by the experiment of January 9, 1918: A culture 
was taken from the lumen of this appendix and was found to be 
sterile. The lumen was then blocked by means of a circular sub- 
serous suture. After tying the suture the lumen was not entirely 
obliterated, so a second suture was applied above the first, about 
one and a half inches from the distal end of the appendix. On 
February 10, 1918, the rabbit was reoperated. The appendix was 
found to be very large. There were a few adhesions to the adjacent 
bowel at the mesenteric attachment of the appendix. Inspection 
of the appendix showed a slight constriction at the point of pre- 
vious ligation. The serous surface of the appendix was smooth and 
glistening. The appendix was removed. On being opened the 
appendix, distal to the partially obstructing ligature, was filled 
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with dark material. The portion of the appendix proximal to the 
obstruction was free of this material. 

The obstruction was not of great moment. It seemed to act as a 
partial valve, so that material passed through from the bowel to 
the distal end, but did not easily pass in the opposite direction. 
The mucosa was not injured. 

In this case an injury to the mucosa of the appendix and a par- 
tial obstruction of the lumen had not resulted in appendicitis. If, 
however, an obstruction totally blocks the lumen and affects the mucosa 
alone, the submucous area and the muscularis being free, lymph-like 
fluid collects in the submucous space and increases to such a degree 
that it will dissect free the mucosa, as is illustrated in an experiment 
on a rabbit operated January 20, 1918. 

The appendix was occluded by a purse string suture halfway 
between the tip and the base. The suture was inserted subserosally. 
Some weeks later the rabbit died. 

On opening the abdomen few adhesions were found. There 
was no free fluid. The abdominal skin wound was infected. The 
appendix had become enlarged into a mass about 10 em. x5 em. 
x5em. It was rather tense. The small intestines had spread over 
it and become adherent in various places. These adhesions were 
mostly between the mesentery and the surface of the appendix. The 
place on the appendix where the purse string occluding suture had 
been inserted was surrounded by rather dense adhesions. The appen- 
dicular mass was opened and proved to be a large cyst with very 
thick walls. The cavity was filled with a thick, whitish material 
with no odor. On the inner surface was a whitish membrane, very 
friable. Beneath this membrane was a smooth surface, the muscu- 
laris. Attached to the place where the purse string suture had been 
placed, 7. ¢., at the point where the appendix was occluded, a mass 
of tissue was hanging free in the cavity. This was regarded to be 
the mucosa, which had evidently been undermined and loosened 
from the subjacent tissues by the fluid which had collected in the 
submucous space. Communication between the proximal (normal) 
appendicular lumen and the occluded distal lumen was obliterated. 
(Unfortunately cultures made from this material as well as the fluid 
itself were lost, so that a complete determination of its character could 
not be made.) 

In the above case the muscularis was not included in the obstruct- 
ing ligature. If it had been severe, inflammatory reaction likely 
would have followed. This occurred in an experiment on November 
(6, 1917, when a circular suture of linen was placed around the appen- 
dix subserosally and drawn snug enough to make a marked constric- 
tion. ‘The meso-appendix was not touched. In two days the rabbit 
died. The appendix was found to be very thick and infiltrated, 
especially in one place where it had rested on the mesentery and on 
an adjacent segment of bowel. The infiltration and inflammation 
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were only present in the segment distal to the point at which the 
circular suture had been placed. From the surface colon bacilli were 
cultured. On opening the appendix the lumen was greatly dilated 
in the segment beyond the point of constriction and was filled appar- 
ently with pus or a material which resembled pus. The mucosa 
and muscularis beyond the point of obstruction were destroyed. 
There seemed to be a complete blocking of the lumen at the point 
of obstruction. Proximal to the obstruction the mucosa and mus- 
cularis were apparently normal. The reaction in this case was not 
quite as severe as in the following case, where the appendix was 
occluded by a double subserosal ligature of linen. This resulted in 
gangrene of the appendix and death the next evening. 

This rabbit was operated on October 11, 1917. The proximal 
part of the appendix was occluded by a ligature passing around the 
appendix beneath the serosa. This ligature was of linen and was 
doubled. After the operation the rabbit did not seem to be espe- 
cially ill, but he died in about twenty-four hours after the operation. 

Autopsy showed that the contents of the lower portion of the 
abdominal cavity were firmly attached to the peritoneal covering 
of the abdomen. In many places in the lower abdomen, quantities 
of fibrinous exudate were present. The entire lower portion of the 
abdomen was filled with a mass of inflamed intestines. In the right 
lower quadrant there was a considerable quantity of free fluid, sero- 
fibrinous in character. The appendix was adherent to the adjacent 
intestine. It was withdrawn from the abdominal cavity and was 
found to be gangrenous. The gangrene was most marked at the 
distal extremity beyond the point at which the circular ligature 
had been placed at the time of operation. 

The gangrene was indicated by a dark discoloration. ‘There was 
a distinct line of demarcation. It had extended up underneath the 
serosa for about one inch proximal to the point where the ligature 
had been applied. The meso-appendix also was very red and 
inflamed and rather dark in color. On dissecting the meso-appendix 
the two layers were found to be separated by a thick bloody exudate. 
This exudate extended back beyond the junction of the meso- 
appendix with the mesocolon and also beyond the point of the 
juncture of the appendix with the cecum. The lumen of the appen- 
dix was not opened. The appearance of the appendix indicated 
that there had first been a destruction of the tissues of the appendix 
lying distal to the ligature. Then that this destruction had induced 
infection of the supplying bloodvessels (sufficient to cause throm- 
bosis) with gradually progressing necrosis and associated gangrene 
of the appendix, which (in this instance) extended toward the base 

The serosa of the appendix distal to the ligature was intimatel) 
involved in the inflammatory reaction, while the serosa of the appen- 
dix proximal to the ligature did not seem to be involved. 
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Acute suppurative appendicitis (gangrene) in this case was appar- 
ently caused by strangulation of the mucosa, submucosa and muscularis. 

On December 22, 1917, a circular ligature was inserted around the 
appendix of a rabbit so that it blocked the lumen. It was tied 
tight. Some bleeding occurred at the point of ligation. 

In this rabbit, which died two dayslater, the appendix showed some 
necrotic areas of the mucosa. On the external surface of the 
appendix there was a considerable deposit of fibrin-like material. 
This deposit was between the bowel and the appendix. The appen- 
dix was gangrenous. This is a further confirmation. 

In order to determine what effect, if any, blocking of the circula- 
tion of a restricted portion of the appendix may have on the por- 
tion of the appendix supplied by the obstructed vessels, an experi- 
ment was performed in which the circulation to the appendix was 
partly restricted, with a kink of the appendix resulting, with no struct- 
ural changes in the appendix. In this experiment the abdomen was 
opened and the appendix was found and brought out of the peritoneal 
cavity. About one inch from the distal end of the appendix the sup- 
plying vessels in the meso-appendix were surrounded by a ligature in 
a direction parallel to the meso-appendicular border of the appendix. 
The long vessels which run parallel to this border were also caught 
in the ligature. The ligature was now tied, entirely blocking this 
portion of the circulation. A second ligature was then placed farther 
up toward the mesocecal junction, so that at least one-half inch 
or three-fourths of an inch of the meso-appendix near to the place 
where it joins to the mesocolon was included to the ligature. The 
appendix was now replaced in the peritoneal cavity. This rabbit 
seemed to be perfectly well until two weeks after the operation, 
when it would not eat and seemed to be apathetic. Finally it died. 

On autopsy few adhesions were present in the abdominal cavity. 
The appendix showed no special inflammation. There was a rather 
well-marked kink present where the vessels had been tied, but this 
did not seem to produce any stricture or other change in the appen- 
dix at this point. The appendix was removed. The above experi- 
ment was repeated several times with the same result. 

The absence of structural change in the appendix is interesting, 
showing in this experiment that in the rabbit partial destruction of the 
circulation in the meso-appendiz is not necessarily conducive to inflam- 
mation or to any great change in the appendix itself. Apparently 
the adjacent collateral circulation in the meso-appendix, or the 
circulation in the wall of the appendix is able to carry on nutri- 
tion, so that necrosis does not occur. It may be that the nutrition 
of the appendix is carried toa great extent through the vessels 
which are in the muscular or subserous layer of the appendix. 
Otherwise it would be difficult to explain why gangrene should 
take place when the muscular, the subserous and the mucous coats 
are strangulated, while no apparent change results when the cir- 
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culation is blocked. Gangrene is usually thought to be due to 
bloodvessel obliteration. 

If the disturbance of the blood supply in the meso-appendix does 
cause gongrene of the appendix the only supposition for the origin of 
the gangrene in the appendix is, that the gangrene is due to a rapidly 
extending inflammatory process in the appendicular lumen, involving 
the muscular, mucous and submucous coats and quickly spreading 
into the veins thus producing thrombosis and gangrene of the ascending 
type, morst in character. 

R£suME. our experiments on rabbits it was noted that the 
only time acute inflammatory reactive changes in the appendix 
occurred was when the lumen of the appendix was entirely obstructed, 
with strangulation of the mucous, the submucous layer and the 
muscularis. 

Obstruction to the lumen alone apparently resulted only in a 
collection of fluid between the mucosa and the muscularis in the 
submucous space, so that a cyst of the appendix was formed. How- 
ever, when the obstruction extended beyond the mucosa and 
included the submucosa and muscularis a very marked reactive 
inflammation resulted, and gangrene of the appendix with sepsis and 
death of the rabbit took place. 

The presence of bacteria in the lumen of the appendix is not, in the 
rabbit, a necessary prelude toinflammation. Gangreneof the appen- 
dix may occur even when previous cultures from the lumen of the 
appendix showed no bacterial growth; however, when inflammation 
had already taken place and the surface of the appendix was 
inflamed, cultures from the surface of the appendix gave growths of 
colon bacilli. This inflammation in our experiments apparently 
did not primarily result from thrombotic changes in the blood vessels 
of the meso-appendix. The blood vessels of the meso-appendix may 
be partially blocked and no pathological change occur in the 
appendix. The pathological variation or change evidently took 
place both in the lumen and in the coats of the appendix and led to 
deadly inflammatory reaction in the walls of the appendix. This 
reaction was always distal to the obstruction which we had erected. 

How closely the above processes may simulate those which 
occur in the human is problematical. The appendix of the rabbit 
is longer, larger and has a slightly different arrangement of 
blood supply than has the human appendix. However, clinical 
observation seems to confirm, at least to a degree, that the above 
observations may also be applied to man. 

Obstruction of the appendix may result clinically when a foreign 
body is present in the appendix and obstructs the lumen at some 
point where there has been a constriction. Gradual swelling of the 
mucosa may be sufficient to produce a strangulation of the sub- 
mucous and the muscularis layers the same as occurs when a 
ligature or clamp is applied. When this stage is reached gangrene 
supervenes. 
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AN AUSCULTATORY SIGN OBSERVED IN ACUTE ABDOMINAL 
DISEASES. 


By Paut W. Ascuner, M.D., 


ADJUNCT SURGEON AND ASSISTANT IN SURGICAL PATHOLOGY, MOUNT SINAI HOSPITAL, 
NEW YORK. 


(From the Surgical Services of Howard Lilienthal, M.D., and Edwin Beer, M.D.) 


THE methods employed in examination of the abdomen are com- 
monly limited to inspection, palpation and percussion. Cabot says: 
“Our methods are crude and inexact compared to those applied to 
the chest. Auscultation is of practically no use.” Gerhardt speaks 
of a single sound and at times a systolic murmur heard over the 
abdominal aorta. He describes friction sounds heard over the liver, 
the spleen, or tumors, and over the intestines in case of peritonitis. 
He mentions the rare finding of signs due to sacculations of air and 
fluid, as in subphrenic pyopneumothorax. No additional data are 
found in the works of Sahli or of Brugsch and Schittenhelm. 

Believing that some information might be obtained by examining 
with the stethoscope, auscultation was applied to the abdomen in 
acute cases. Most of these were cases of appendicitis. 

In some patients examined in this way it was found that the heart 
sounds and the inspiratory murmur were audible over three or four 
of the quadrants. The heart sounds were somewhat distant and 
reminded one of the fetal heart sounds familiar to the obstetrician. 
The inspiratory murmur was audible at times with quiet respira- 
tion, at other times only when the patient was requested to breathe 
more deeply. When the abdomen was opened the peritoneal cavity 
of patients presenting these auscultatory signs was found to contain 
free pus, seropurulent fluid or blood (as in a case of ruptured tubal 
pregnancy). After a number of such experiences it became apparent 
that the physical sign had some significance and the keeping of 
data on this point was begun. The unreliability of shifting dulness 
as a sign of free fluid in the acute abdomen is well known. If this 
auscultatory sign should prove significant of free fluid it would be 
of clinical value. 

It was suggested by a colleague that cases of ascites ought to 
present the sign, but it was deduced that it would not be present 
for the following reason: Ascites is a gradual accumulation of fluid 
causing stretching of the parietes, whereas the sign appears with a 
sudden accumulation of fluid under tension. The physical condi- 
tions are different. Several cases of ascites in the medical services 
were examined with negative auscultatory findings in every instance. 

Many patients in the surgical wards without abdominal disease 
were examined and in no instance was the sign described encountered. 
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Occasionally the heart sounds were audible in the epigastrium or a 
systolic tone was heard over the abdominal aorta. 

Analysis of Case Records. 1. Cases with positive auscultatory 
sign and positive findings at operation, 17.1 

Of these 17 cases the heart sounds and inspiratory murmur were 
heard in all four quadrants in 10, in three quadrants (right and left 
upper and right lower) in 3, in two quadrants (right and left lower) 
in 3, in two quadrants (right upper and lower) in 1 case. The 
patients’ ages ranged from one to fifty-five years. Shifting dulness 
was made out in only 2 cases. In 7 cases the usual symptoms and 
signs of peritonitis (facies, general abdoniinal rigidity, rebound 
tenderness) were present. In 8 cases the presence of peritonitis was 
not considered or seemed very doubtful. 

In 2 cases (both infants) aspiration of the abdomen with needle 
and syringe vielded pus. (lor the use of this procedure I am 
indebted to Dr. Howard Lilienthal.) Both of these were operated 
upon because smears of the pus excluded a primary pneumococcus 
peritonitis. 

The findings at operation in these 17 cases were as follows: In 
every one of this group free pus or seropurulent fluid was found 
in the peritoneal cavity. In 15 cases this was due to an acute appen- 
dicitis with perforation in 7. In 1 it was due to an acute post- 
abortive metritis. (Examined through the courtesy of Dr. Hiram 
N. Vineberg.) In another the underlying condition was a purulent 
cholangitis due to common duct stones. The gall-bladder itself 
showed only chronic inflammatory changes, the peritonitis appar- 
ently resulting from extension through the duct walls. 

2. Cases with negative auscultatory sign and negative findings at 
operation, 12. 

In 83 cases of marked abdominal distention in acutely ill patients 
the absence of the auscultatory sign was of interest, as the possibility 
of the production of the sign by distention had come up for discus- 
sion. The cases were: (1) Incarcerated femoral hernia, (2) 
obstructing carcinoma of splenic flexure, (3) acute gangrenous 
appendicitis with reflex ileus. 

In 4 cases of acute gangrenous appendicitis and 1 of acute pan- 
creatitis the general symptoms, the widespread abdominal rigidity 
or marked rebound tenderness strongly suggested active peri- 
tonitis. In none was the auscultatory sign present and in none was 
fluid found in the peritoneal cavity at operation. In a case of pene- 
trating bullet wound in the right hypochondrium with marked 
rigidity of the upper abdomen the sign was absent and the subse- 
quent course excluded intraperitoneal hemorrhage or perforation 


1 


An additional case was recently examined on the pediatric service of Dr. Henry 
Heiman. It was a case of pneumococcus peritonitis in a child of three years. The 
auscultatory sign was present and the diagnosis proved by aspiration and culture of 
the pus obtained from the abdominal cavity. 


| 
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of a viscus. In the case of a child run over by an automobile the 
physical findings strongly suggested intraperitoneal injury. The 
auscultatory sign was absent and subsequent course and operation 
proved the injury to be confined to the right kidney with production 
of an “extrarenal hydronephrosis.” 

In a case of perirenal hematoma of unknown origin and in a case 
of suspected tubal pregnancy, in both of which the sign was absent, 
operation proved the peritoneal cavity to be free of blood or fluid. 

3. Cases in which heart sounds were heard in one or both upper 
quadrants only, 4. 

Transmission of heart sounds to one or both upper quadrants was 
regarded as of doubtful significance because of the following cases: 
In one case of transmission to both upper quadrants a small amount 
of seropurulent fluid was found in the pelvis. In another case with 
similar signs no free fluid was found. In a case with heart sounds 
audible in the left upper quadrant only an acutely inflamed retro- 
cecal appendix was found with no free fluid. In a case showing 
transmission of heart sounds and inspiratory murmur to the upper 
quadrants only a small amount of clear serum caused by a twisted 
Meckel diverticulum was encountered. 

4, Cases with negative auscultatory sign and positive findings 
at operation, 3. 

In 2 cases with negative auscultatory findings a small amount 
of serum was present in the pelvis. In neither case could a peri- 
tonitis really be said to exist. Ina child of seven years brought to 
the hospital zn extremis, with a small, rapid and at times imper- 
ceptible pulse with shallow respirations, forty to fifty per minute, 
auscultation was negative. Operation revealed a diffuse purulent 
peritonitis. The heart sounds were barely audible over the pre- 
cordium, and this in itself precluded transmission to the abdomen. 

5. Cases with positive auscultatory sign and negative findings at 
operation, 2. 

One of these was a woman, aged fifty-two years, with a markedly 
distended colon and an empyema of the appendix without free fluid 
in the abdomen. The second was a boy, aged ten years, with an 
acute gangrenous appendicitis, considerable distention of the small 
bowel, but no free fluid. 

These 2 cases prove that the sign is not an infallible one and 
may be occasionally caused by distention of the bowel. 

Conclusion. Auscultation of the abdomen in acute conditions 
accompanied by seropurulent or purulent exudation into the peri- 
toneal cavity reveals a physical sign which is present in a high per- 
centage of cases. Of 20 such cases the sign was positive in 18, 
doubtful in 1, and negative in 1. The last was an infant in extremis. 
In only 2 of the cases was shifting dulness demonstrable. In 8 cases 
the symptoms and usual physical examination did not suggest the 
presence of peritonitis. 
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In 2 cases presenting the sign and not showing the expected peri- 
tonitis marked intestinal distention was present. In 3 other cases 
of distention without peritonitis the sign was not present. Further 
observations will be necessary to determine how much this factor 
vitiates the value of the sign. 

Only 1 case of intraperitoneal hemorrhage, a ruptured tubal 
pregnancy, was observed, and it showed the sign. Observations on 
traumatic conditions of the abdomen will be of interest in this 
connection, 


A CONTRIBUTION TO THE STUDY OF LETHARGIC 
ENCEPHALITIS IN ITS RELATION TO 
POLIOMYELITIS.' 


By M. Neustareprer, M.D., Pa.D., Joun H. Larkin, M.D., 


AND 


E. J. Banzuar, Pu.D., 


NEW YORK. 


(From the Strecker Laboratory, City Hospital, and the Research Laboratories, 
Department of Health, New York City.) ro 


SincE lethargic encephalitis, so called, has appeared in pandemic 
form it has been most intensively studied by pathologists and clini- 
cians the world over. As a result of these studies it has not been 
possible to arrive at a definite conclusion whether it is a distinct 
disease entity or another phase of epidemic poliomyelitis. The 
problem uppermost in the minds of investigators now is how close 
is the relation: between lethargic encephalitis and poliomyelitis? 
In this connection we have taken up the study of the effect of serum 
of patients recovered from lethargic encephalitis upon the virus of 
poliomyelitis in vitro. 

It is a well-established fact, as was shown by Flexner and Lewis, 
Netter and Levaditi, Roemer, and Anderson and Frost, that serum 
of patients recovered from poliomyelitis neutralizes virus of polio- 
myelitis in vitro and also protects monkeys from the disease when 
injected with such a mixture. It is also known that normal human 
serum does not, as a rule, neutralize the virus. 

Following are the protocols of our experiments: 

EXPERIMENT 1. March 6, 1920, Macacus A was injected intra- 
cerebrally with 0.5 ¢.c. of a mixture of poliomyelitis virus and serum 
of patient Miriam S., aged sixteen years, three months after recovery 
from lethargic encephalitis, prepared in the following manner: 


1 Read before the Association for Research in Nervous and Mental Diseases 
December 29, 1920, New York City. 
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of the above patient and incubated at 37° for two hours and kept in 
the refrigerator for twenty hours. 

Result. The animal remained well without any visible ill-effects 
until April 21, when it was found dead. The autopsy showed that 
the cause of death was tuberculosis. 

Control. Macacus B was injected in the same manner with 0.5 
c.c. of a mixture of the same virus and in the same proportion with 
normal adult serum prepared as above. 

Result. The animal became paralyzed on the eighth day in the 
right upper and lower extremities, but survived until October, when 
it was anesthetized and autopsied. 

EXPERIMENT 2. May 18, 1920, Macacus E was injected intra- 
cerebrally with 1 ¢.c. of a mixture of equal parts of a 5 per cent 
suspension of Rockefeller Institute poliomyelitis virus and serum 
of patient, Dave J., aged thirty years, recovered from lethargic 
encephalitis since February 20, 1920. This mixture was incubated 
at 37° for one hour and twenty minutes and kept on ice for nineteen 
and a half hours. 

Result. The animal never suffered any ill-effects and remained 
perfectly well until August 25. 

Control. Macacus D was injected in the same manner with 1 ¢.c. 
of a mixture of equal parts of the above virus and normal adult 
serum prepared as above. 

Result. May 24 the animal was found ill sitting in a corner of 
the cage. May 25 the animal was paralyzed in all four extremities 
and muscles of the neck with shallow respiration. Anesthetized 
and autopsied. Macroscopic changes were characteristic of polio- 
myelitis. 

EXPERIMENT 3. June 22, 1920, Macacus F was injected intra- 
spinally with 4 c.c. of a mixture of equal parts of a 2.5 per cent sus- 
pension of virus of monkey D and serum of Dr. G., aged fifty-five 
years, suspected of having had lethargic encephalitis and was left 
with a paralysis of facial nerve, with complete reaction of degenera- 
tion. This mixture was incubated at 37° for two hours and kept on 
ice for twenty-two hours. 

Result. The animal suffered no ill-effects and remained well up 
to November 5. 

Control. Macacus G was injected as above with 4 c.c. of the 
same virus mixed with equal parts of normal NaC] solution and 
incubated as above. 

Result. June 28 the animal was ill and refused food. 

June 29 paralyzed in all four extremities and muscles of the neck. 
Anesthetized and autopsied. Macroscopic and microscopic changes 
were typical. 

EXPERIMENT 4. October 8, 1920, Macacus K was injected 
intracerebrally with 1.5 c.c. of a mixture of equal parts of an 8 per 
cent suspension of poliomyelitis virus of M. E. and serum of patient 
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M., of Dr. Foster Kennedy’s service in Bellevue Hospital, six 
months after recovery from lethargic encephalitis, incubated for 
two hours at 37° and kept in the refrigerator for twenty-two hours. 

Result. The animal suffered no ill-effects and is well today. 

Control. Macacus L was injected the same way with 1.5 c.c. 
of a mixture of equal parts of the above virus suspension and 
serum of a normal adult, prepared as above. 

Result. October 14 the animal was very ill; the left upper extrem- 
ity was paretic. October 16 both hind limbs were paretic. October 
19 the animal recovered from pareses and is well today. 

EXPERIMENT 5. October 28, 1920, Macacus M was injected 
intracerebrally with 1.5 ¢.c. of a mixture of equal parts of a 10 per 
cent suspension of poliomyelitis virus of M. E. and serum of Mary 
S., aged sixteen years, a patient of Dr. Foster Kennedy, from the 
service of Bellevue Hospital, and originally observed by Dr. Tilney 
and described by him as Case IV in his book on Lethargie Encephali- 
tis. The patient is at present in the neurological service of the 
City Hospital. This mixture was incubated at 37° for two hours 
and kept on ice for twenty-two hours. 

Result. The animal remained well without having suffered any 
ill-effects at any time. 

Control. Macacus N was injected in the same manner with 1.5 
c.c, of a mixture of the above virus suspension and equal parts of 
serum of an eighteen-vear-old laboratory helper in the laboratory for 
clinical pathology of Cornell Medical School, who claims that he 
was never ill. This mixture was prepared in the same manner as 
the one above. 

Result. November 2 the animal was ill and paretic in the right 
upper extremity and showed also a slight hypotonia in the right 
lower extremity. ‘The same condition still prevails today. 

EXPERIMENT 6. In order to establish whether some of the 
animals that were protected by the convalescent encephalitis serum, 
were refractory Macacus FE was injected intracerebrally with 1 c.c. 
of a 5 per cent suspension of brain and cord of Macacus G_ on 
August 25, about three months after the initial injection. 

Result. August 31 the animal was found paralyzed in all extremi- 
ties and dying. Macroscopic and microscopic changes were char- 
acteristic of poliomyelitis. 

EXPERIMENT 7. Monkey M was injected intraspinally, Januar) 
3, 1921, with 2 c.c. of a 5 per cent suspension of poliomyelitis virus. 

Result. January 11 the animal became paralyzed in all the 
extremities and died that night. Macroscopic and microscopic 
findings were characteristic. 

It should be noted here that all sera used proved Wassermann 
negative; that for each control serum of a different person was used. 

Since we have mentioned above the reports of Flexner and Lewis, 
Netter and Levaditi, Roemer, and Anderson and Frost on neutrali- 
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zation experiments with mixtures of poliomyelitis virus and serum 
of frank and suspected cases of poliomyelitis, it may not be out of 
place to compare their results with ours. 

Mlexner and Lewis? by their experiments show that out of 5 
monkeys injected with a mixture of poliomyelitis virus and serum 
of convalescent poliomyelitis patients in proportion of 1 ¢.c. serum 
and 0.1 and 0.3 ¢.c. virus respectively, 4 were completely protected 
and | became paralyzed, but survived, retaining the paralysis. 

Of 3 monkeys injected with virus and serum of suspected cases of 
poliomyelitis, 2 developed typical paralyses and died, and 1 was 
completely protected. 

Of 7 animals with nine injections of virus with normal human 
serum of adults and children, 3 died with the typical picture of 
poliomyelitis, 3 were completely protected and 1 died twenty-seven 
days after the injection without any paralyses, and no changes in 
the cord or brain characteristic of poliomyelitis were found. 

Netter and Levaditi’ report that in their first series 4 monkeys 
were injected with 0.25 ¢.c. of a mixture of equal parts of virus and 
serum of recovered poliomyelitis patients. The 4 animals were 
protected. One control was used for this series and injected with 
virus in normal solution. This animal became paralyzed on the 
seventeenth day. In the second series they injected 3 monkeys 
with virus and serum of recovered poliomyelitis patient and all 3 
animals were protected. In this experiment they have also used one 
control, but this time the virus was mixed with normal adult human 
serum. The control became paralyzed on the seventeenth day. 

Roemer‘ reports a series of experiments in one of which he used 
one control for 3 virus-immune-serum injected monkeys. The 3 
monkeys were protected. The control was injected with virus in 
normal salt solution and this animal became paralyzed and died in 
thirteen days. In the second series 3 monkeys were injected with 
virus and immune serum and all 3 animals were protected. Of the 
+ controls in this series | was injected with virus and normal new- 
born infant serum intracerebrally, and in addition 5 ¢.c. pure virus 
intraperitoneally, and this control animal became paralyzed on 
the thirteenth day and died on the twenty-third day. The 2 other 
controls were injected with virus and normal newborn infant serum 
only. Of these 2 controls | became paralyzed and died on the 
fourteenth day and the other was paretic in the right upper extrem- 
ity on the seventh day, but soon recovered and remained well. In 
two further suspected cases the virus and serum animals as well as 
the controls never showed any ill-effects. 

Anderson and Frost® have in their series of experiments injected 


Flexner and Lewis: Quoted by Peabody, Draper and Douchez, Monograph 
1, Rockefeller Institute, 1912, p 16 
>’ Netter and Levaditi Société de Biologie, 1910, pp 617-SS5. 
‘ Roemer: Die epidemische Kinderlaehmung, Berlin, 1911 
Anderson and Frost Jour. Am. Med., Assn., 1911, lvi, 663 
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the monkeys with 1.1 c.c. of a mixture of 0.5 ¢.c. of each serum and 
5 per cent suspension of virus and 0.1 ¢.c. fresh normal serum. One 
monkey received an injection of virus and serum of a convalescent 
adult poliomyelitis patient. This animal was protected. Ten 
monkeys were injected with virus and serum of suspected cases of 
poliomyelitis. Of these 7 were protected, 1 became paralyzed and 
died and 2 became paralyzed and survived. As a control to this 
series of 11 monkeys 2 were injected with virus and normal human 
adult serum. Both animals became completely paralyzed. Two 
additional series of monkeys were injected on December 24, 1910, 
one month and eleven days after the first series of injections, and 
again on January 12, 1911, nineteen days after the second series. 
Whether one could properly speak of the two series as controls to 
the first series injected November 13, 1910, or not the results were 
as follows: In the December 24 series 5 monkeys were injected with 
virus and normal serum. Of these 3 were protected and 2 became 
paralyzed and died. In the January 12 series 3 monkeys were 
reinjected with virus and normal human serum of the cases that 
were not protected in the earlier series. All the 3 animals became 
paralyzed. 

To summarize we would say that 5 monkeys were completely 
protected from poliomyelitis by sera of patients convalescent from 
4 undoubted cases of lethargic encephalitis and one suspected case, 
and secondly, that our results compare favorably with the results 
of other investigators in the neutralization experiments of polio- 
myelitis virus and convalescent human poliomyelitis sera. 

We wish to thank Dr. William C. Thro, Miss Matilda W. Harms 
and Dr. Foster Kennedy for their assistance and encouragement, 
and Dr. Amoss for his kindness in providing us with poliomyelitis 
virus. 


MERALGIA PARESTHETICA (ROTH’S OR BERNHARDT'S 
DISEASE): WITH THE REPORT OF FIVE CASES; 
THREE CASES OCCURRING IN THE 
SAME FAMILY. 


By Hyman I. Goupstern, M.D., 


ASSISTANT IN MEDICINE, GRADUATE SCHOOL OF MEDICINE, UNIVERSITY OF 
PENNSYLVANIA, PHILA., PA. 


Mosr of the literature on the subject of meralgia paresthetica, 
(Pariisthesie der Hautnerven am Oberschenkel, paresthesie de Bern- 
hardt, meralgie de Roth, Bernhardt’s Sensibilititsst6rung) has been 
written during the past twenty years. A number of cases were 
reported during 1895 and 1900 in America, France and Germany. 

At the February (1900) meeting of the New York Neurological 
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Society, Dr. Philip Meirowitz showed two cases, one in a man, 
forty-eight years, a presser of coats, the condition was probably due 
to the long-continued pressure against the thigh, standing at a table 
in ironing coats for twenty years, thus affecting the external cuta- 
neous branch of the femoral nerve. There was anesthesia, tactile 
hyperesthesia, and at the lower part of the affected area the touch of 
the finger was painful. 

The other case was a man, aged forty-seven years. The paper by 
the late Dr. Musser and Dr. Sailer is very complete. They were 
able to collect 90 references on the subject, and report 10 of their 
own cases in the AMERICAN JOURNAL OF THE MEDICAL SCIENCES for 
January, 1900. Dr. Edwin Bramwell exhibited a case of Bernhardt’s 
Sensibilitiitsst6rung, or meralgia paresthetica, March 5, 1902, before 
the Medico-Chirurgical Society of Edinburgh. The patient was a 
a miner, aged forty-three years; for eighteen months he had suffered 
from pain over the right hip and over the lower part of the right 
thigh anteriorly, also from a feeling of coldness on the outer side of 
the right thigh. The pain was greatly increased on walking and 
incapacitated him from work. He had not had rheumatism nor 
syphilis. The condition was attributed to sleeping on hard boards 
in damp clothes. A relative cutaneous anesthesia was present on 
the outer side of the right thigh, while there was marked tenderness 
on pressure over a point an inch and a half below and just external 
to the right anterior-superior iliac spine. The patient’s symptoms 
were obviously referable to the right external cutaneous nerve. 
No improvement resulted from rest in bed and faradism. ‘Thomson 
cut down on the nerve at the level of Poupart’s ligament and excised 
three inches. The nerve and its relations appeared to be normal. 
‘The pain immediately disappeared. No degenerated fibers were 
found in sections stained by the methods of Busch and Weigert. 
He considers meralgia paresthetica a distinct clinical entity. The 
pathology is obscure. It may be a neuralgia or a neuritis. Roth 
has recorded 15 cases. The condition is not generally recognized, 
and it is important to remember this entity in making a differential 
diagnosis. 

In Miller’s case, corset-pressure appeared to be the causative 
factor, and cutting out a section of the corset cured the patient. 
Some of the reported cases have been improved with faradism. 
Resection of the nerve is to be done as a last resort in severe cases. 
There seems to be no definite causative factor of the disease. It 
appears to be much more common in men thanin women. Influenza, 
gout, syphilis, corset-pressure, table-pressure, hernial truss or belt, 
alcoholism, constipation, pregnancy, traumatism, long-standing, 
typhoid fever, rheumatism, diabetes, obesity and hereditary influ- 
ence have all been mentioned as possible or probable factors in the 
causation of this disease. In one case with autopsy there was found 
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a spindle-form swelling in each nerve at the point where it crossed 
the crests of the ilia. In these regions there was evidence of neuritis 
and perineuritis. ‘The spinal cord in this case showed slight sclerosis 
in the posterior columns. 

Warda found a swollen tender nerve on palpation in one of his 
cases. There is probably some lesion of the external cutaneous 
branch of the femoral nerve in these cases. 

The late William Osler read a paper on this subject before the 
Philadelphia Neurological Society in 1897 and reported 3 cases 
of monocrural paresthesia which he believed to be exaggerated 
forms of this disease. 

Roth, who wrote a short monograph on this disease, reported 
14 cases (1895). Roth states that in all of his patients the area of 
pain has been the same—that is, in the distribution of the external 
cutaneous nerve. A burning sensation may extend at times over 
the whole thigh. In 5 of his 14 cases the condition was bilateral. 
Roth believes there may be some compression of the nerve either 
in its passage under the psoas muscle or where it runs close to the 
anterior-superior spine of the ilium. 

Musser and Sailer were able to collect from the literature 89 cases, 
and they think it is not a very common disease. 

Sabrazes and Cabannes collected 62 cases. Finally, Musser and 
Sailer’s definition for this condition is “a disturbance of sensation 
on the external surfaces of the thigh, characterized by various forms 
of paresthesia, associated with dissociation and more or less diminu- 
tion of sensation.’ In the 99 cases found (including their own 10 
cases) 75 were in men and 21 in women; in 3 the sex was not stated. 
Ten of the patients were physicians. 

Mary Damon reported an interesting case in a school-teacher, 
aged thirty-eight years. She was rather overfat. She had an 
attack of epidemic grippe in December, 1900. 

There was excessive sensitiveness just below the anterior-superior 
spine and over an area 8 cm. long over the anterior crural region. 
There was hyperalgesia throughout. At individual spots in the 
regions supplied by the ilio-inguinal, iliohypogastric, external 
cutaneous and middle cutaneous nerves, a single touch sent pain 
flashing long distances through other branches of the plexus. 

Roth was, I believe, the first writer to report this condition as an 
independent clinical entity and called it meralgia paresthetica. 

Pieraccini, Bernhardt, and Musser and Sailer observed several! 
cases previously but did not report them as distinct clinical entities. 

Goldflam reported a number of cases who were arteriosclerotics 
past middle life. In Musser and Sailer’s collection 57 cases occurred 
between the ages of thirty and sixty years. They include a complete 
bibliography up to 1900 on the subject. I will therefore add a few 
additional references from 1900 to 1920. 
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Case I.—Mrs. Elizabeth Kk. W., married woman. Has charge 
of a busy café and restaurant. Aged forty-four years. Had two 
children, one living and well.. One died of membranous croup. 
Last normal period six months ago. Not pregnant. Had a very 
free flow; excessive bleeding for nine consecutive periods prior to 
the last period. Has “hot flashes” and thinks she was badly 
frightened and shocked when she heard revolver shots close by on New 
Year’s eve, when she began to bleed, the flow from the uterus con- 
tinued for four hours then stopped. Always well, except for sore- 
ness, and numbness and a painful spot low down near the groin, and 
hip and side of the thigh (left). Complains of poor appetite. 
Stands on her feet at her work the greater part of the day. 

General examination is negative. She has some symptoms of the 
climacteric. 

Blood-pressure. Systolic, 130-140 (auscultatory), diastolic, 90 to 
95. An area with the anterior-superior spine of the ilium as the 
center, the size of the hand, is exquisitely tender to the slightest 
touch, particularly an area extending about 23 inches posteriorly 
and 23 or 3 inches anteriorly to the superior spine and downward 
toward the groin and across to the side of the thigh. This sharply 
defined area, which is an irregular triangle, is surrounded by another 
area of analgesia and hyperesthesia. This area is not nearly so well 
defined as the painful tender, “tingling or stabbing”’ area. 

Blood Wassermann is 4 plus. 

I advised that a section of the corset extending down to the 
thigh be cut out, or if possible for her to do without the corset for 
a while. I also ordered lutein tablets with ovarian residue to be 
taken one three times a day, and a digestant three times a day. 
Massage was suggested, if not too painful or annoying, and she was 
advised not to press or stand against the table or counter in the 
restaurant and to avoid standing up or excessive walking. Of course, 
antiluetic treatment is indicated. She was married four times; 
she is now living with her fourth husband. The four factors to be 
considered here are (1) her occupation, (2) climacteric, (3) lues, (4 
corset or counter-pressure. Neurosyphilis and posterior root 
involvement must be considered and excluded. 

Roth has emphasized several points along the line of the nerve 
(external cutaneous) where trauma of this character may occur 
i. e., mechanical factors are believed by some to be the most import- 
ant, because the peculiar curve of the nerve and its relation to 
surrounding structures render it especially liable to compression 
when the thigh is extended. 

Very distressing at times is the extreme hypersensitiveness of the 
skin over the affected area, so that, as in my case, the slightest 
touch and pressure even of the clothing is annoying and painful. 
Souques reports a case in which the pain was so intense that during 
i spasm morphine was necessary. 
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Roth’s points are (1) just after the exit of the nerve where it passes 
beneath the psoas muscle; (2) where it curves around below the 
anterior-superior spine and finally the fibrous canal in the fascia 
lata. Among the mechanical factors responsible there have been 
mentioned the pregnant uterus, pelvic tumors, varices, tight bands, 
direct trauma and flat-foot. Pressure on the nerve by the lower edge 
of Poupart’s ligament was found in one case and the symptoms dis- 
appeared after partial section of the ligament. Hereditary influ- 
ences may play a role. 

Miller’s case was a young woman, aged twenty-three years. 
Family history negative. She did office work, standing most of the 
day. ‘Two years before she noticed a peculiar sense of numbness 
over the upper and outer side of thigh when standing or walking. 
Several weeks later she suffered from occasional attacks of burning 
or stabbing pain in this region. These attacks increased and she 
stopped work; standing would excite an attack. Pain disappeared 
on sitting down or lying down. At times the slighest irritation over 
the affected area would cause her to scream. 

Examination. A circumscribed area of tenderness located below 
and slightly outward from the anterior-superior spine of the ilium. 
Surrounding this was an ill-defined area of hyperesthesia. No 
analgesia, anesthesia nor thermalgesia. The area of hyperalgesia 
was triangular in outline, the upper border forming the base about 
5 em. above the iliac bone and extending from the crest of the ilium 
to 5 cm. medianward from the anterior-superior spine of the ilium. 
The apex of the triangle was located at the junction of the lower and 
middle two-thirds of the thigh. General examination of patient 
negative. 

Lower edge of the corset hooked over the anterior superior spine, 
pressing into the thigh so that when standing erect it was forced in. 
Miller advised the patient to cut out a portion of the corset over this 
region, and the relief in a few days was marked. The attacks of 
pain entirely disappeared. After a lapse of ten days she complained 
only of slight numbness occasionally. 

S. Sherwell, of Brooklyn, in 1910, reported his own case. For 
about the last ten years of his life he complained of symptoms of 
meralgia in the area supplied by the external cutaneous nerve, par- 
ticularly in the outer and lower two-thirds of his left thigh after 
exertion—walking, riding and cycling. He felt better on lying 
down and was made worse on resumption of exertion. Sherwell 
was sixty years old when making his report. He believes that the 
condition comes from a constriction or pinching of the nerve as it 
passes through the tough fascie of a muscular individual, giving 
rise to a “temporary non-essential zoster as it were.”’ He thought 
a rheumatic tendency would have an aggravating effect on the 
condition. 

W. J. Rutherford reports a dozen cases of this disease that he has 
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seen in the last ten years. The condition, as he found it, is char- 
acterized by mononeuritis of the external cutaneous nerve of the 
thigh. The special feature of this neuritis which, as the external 
cutaneous nerve is purely sensory, is unattended by motor disturb- 
ance, is dissociated sensation, the deep or protopathic sensibility, 
through afferent fibers contained within the motor nerve bundles, 
supplying the muscles being unimpaired. Sensation over the area 
of distribution of the affected nerve, which, as a rule, can be strictly 
delimited, is lost, so far as finer sensibility is concerned for slight 
touch, for perception of points, for heat and cold, and to a certain 
extent for pain, while deep pressure can be perceived, and a touch 
on the bare skin is felt as though a layer of clothing intervened or 
as one might feel a touch on the back of a gloved hand. In old 
standing cases a distinct cutaneous thickening may be made out 
locally if a fold of skin is pinched up between the finger and thumb 
and the skin of the affected area (in some cases at least) begins to 
grow bald from atrophy of the hair follicles; while, either in associa- 
tion with this, or as a result of the analgesia, the phenomenon of the 
cutis anserina is lost locally, so that if the patient is examined in a 
cold room there is no goose-skin or on an area in the upper and outer 
aspect of his thigh, even though the other parts show this distinctly, 
with erection of the hairs over the rest of the limb. 

Not only is there this anesthesia or rather analgesia, but per- 
verted sensations are present in the affected area. These take the 
form of shooting pains, of a sensation as though an invisible hand 
had grasped the thigh, and was screwing around a handful of the 
flesh, and of a sensation as though scalding water were being poured 
down the outside of the limb. These sensations are usually of short 
duration and are of variable onset; they may occur for months on 
end, or even for years in old standing cases, but are liable to recur 
again and again on little or no provocation. The etiology of the 
condition seems to be unknown. ‘Treatment is of little use. Tonics, 
massage, electric treatment have all been tried and have all failed. 
The attacks of pain tend to wear off and to become less frequent 
with the lapse of time. 

Cumston (June, 1919), in a brief note on the subject, states that 
Lenoir has published the results of his studies in 39 cases while 
Sabrazes and Cabannes have reported 62 cases, making a total of 
101 case reports of this interesting affection. Of these 65 occurred 
in men and 29 in women, the others not stated. In all these 101 
cases paresthesia occupied the antero-lateral (external) aspect of the 
thigh, 38 in the left and 36 in the right. He does not report any 
cases. No mention is made of Musser and Sailer’s excellent review 
on this subject nor of the more recent reports on this interesting 
clinical entity. 

Comment. In Nartowski’s case pain increased during sleep. 

The symptoms are very variable, There may be tingling, pain; 
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this pain is usually worse on standing or walking. There may be 
numbness or cold or damp feeling. Exquisite tenderness may be 
elicited at times, as in my case. 

V. Lutzenberger, in his own case, thought there was hyperalgesia 
with anesthesia to cold, later analgesia with anesthesia to heat. 
This is not as found in some of the other cases reported. 

Diagnosis. The diagnosis must be made from neurosyphilis, 
ordinary neuralgia or neuritis; akinesia algera or apraxia algera; 
intermittent claudication, hysteria, bone disease, ete., must be 
excluded. 

Prognosis. The course of the disease is variable and very indefi- 
nite. It is trivial in nature although very annoying. It does not 
affect the general health of the patient as a rule. 

Treatment. Treatment is not satisfactory. It depends entirely 
on the cause. Various methods of treatment have been tried with- 
out much benefit. Rest, massage, counterirritation, antirheumatics, 
sedatives, electricity, ultraviolet rays, high frequency, ete., may be 
tried. 


Case I].—Mr. Samuel T., aged forty-five years, white adult 
male. Patient was a dealer in bottled goods (soda water, seltzer, 
beer and whisky), delivering box and case goods to customers from 
a wagon, for several years. Complains of peculiar (paresthetic 
sensations over the outer side of the left thigh. This “ numbness’ 
or “loss of feeling,”’ as if the side of the limb is “dead”’ and “ does 
not belong to him,”’ is present over the front and external aspect of 
the thigh from the iliac crest to just above the knee. The condition 
comes on after walking or standing a while. When he sits or lies 
down “it eases up and goes away.”’ At the time he has this peculiar 
feeling he does not feel any pinch or stick along this area of the left 
thigh—there is apparent anesthesia and some disturbance of thermal 
sense. He attributes his condition to bathing in the ocean at 
Atlantic City in the summer of 1919, because he first felt this trouble 
the next morning after an ocean dip. He has not gone into the ocean 
since that day. On standing erect five to ten minutes this “ dead 
numb” sensation appears; pinching and sticking in the area over 
the upper and outer two-thirds of the thigh is not felt by the patient; 
there is evidently loss of tactile and pain sense for some minutes. 
On lying down for a while these pinching and sticking tests become 
somewhat more sensitive, and he begins to notice them. 

He has attacks of slight faintness and feeling of weight and dis- 
comfort over the heart. He thinks his “heart is weak’? and com- 
plains of constipation and belching. Sometimes during these spells 
he thinks he is going to die and “is scared.”’. The vague dull, aching 
sensation over the heart comes and goes for the past five years. It 
comes on especially after some exertion. He informs me that several 
years ago he was told he had “heart strain” and that the roentgen 


GOLDSTEIN: MERALGIA PARESTHETICA 727 


ray showed the heart to be enlarged. Sometimes he has pain in the 
right temporal region. 

Examination. Tleart: Slightly enlarged; no cardiac murmurs; 
heart sounds somewhat weak, muffled and slow. Heart-beat, 60. 
No pulse deficit. No pulsus alternans. Myocardial disease. On 
hopping across the floor there is a slight increase of the heart-beat 
to 76 or 80 for a minute or two. 

Blood-pressure, 118-115 S. (second visit); 72 D. auscultatory. 
(First visit: S. 125-130, D-85.) 

Lungs: No rales. 

Blood Wassermann: Negative on two occasions. Gums and 
teeth need dental attention (pyorrhea). 

Urine: Moderate amount of indican present; clear; acid; specific 
gravity, 1.021; urea, 1.6 per cent, 8 gr. in fluidounce; no albumin; 
no sugar; no casts; few pavement form epithelia; few leukocytes; 
no red blood cells, little mucus. 

Phthalein renal function test (intramuscular): Thirty per cent 
at first hour and 20 per cent at second hour, total 50 per cent for 
two hours. Some distention of abdomen and some fulness of 
descending colon. Liver apparently not enlarged. Spleen not 
palpable. 

He has always been pretty well except for constipation, the 
“heart and stomach trouble” and this condition of peculiar “dead 
numb” feeling of the left thigh. There has never been a true attack 
of angina pectoris with the typical pain over the heart up to the 
neck and down the left arm. There have been attacks of pseudo- 
angina (?) or angina pectoris sine dolore (7). His wife never had 
any miscarriages. 

This case in some respects resembles the case reported by Alfred 
Gordon (Philadelphia, 1900). In Gordon’s case the whole external 
cutaneous nerve, with both its branches and the cutaneous branches 
of the crural nerve was affected. 

The external cutaneous nerve ordinarily arises from the anterior 
divisions of the second and third lumbar nerves. Then it crosses 
the outer border of the psoas muscle, cuts perpendicularly the iliacus 
muscle, to which it is attached by the aponeurosis, leaves the pelvis 
through the notch beneath the anterior-superior spine of the ilium, 
is placed in the double layer of the fascia lata, and at 2 cm. below 
the spinous process divides into two branches: one, the posterior, 
passes through the fascia lata and divides into branches to supply 
the skin of the buttocks; the anterior branch becomes superficial 
below Poupart’s ligament and innervates the skin of the antero- 
external surface of the thigh from the greater trochanter as far 
down as the external condyle of the femur. This nerve is therefore 
(according to Gordon) placed in a muscle indispensable to standing 
and walking (psoas muscle) and in the fascia lata, the contraction 
of which in walking presses upon it and stretches it. The musculo- 
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aponeurotic relation and the superficial position of the nerve expose 
it to traumatic injuries, especially in individuals predisposed to 
painful paresthesia. Gordon further states: that a slight neuritis, 
that perhaps would remain latent in any other territory of the 
nervous system, is marked in the sphere of the anterior branch of the 
external cutaneous nerve. It is to be remembered that even without 
any inflammatory condition of the nerve, any infection such as 
acute rheumatic fever, typhoid fever, streptococcic tonsillitis, etc., 
may of itself be capable of giving rise to neuralgia in a predisposed 
individual. The sensation over the external part of the thigh in my 
patient was similar to that of Gordon’s patient, in that he feels at 
each contact the sensation similar to that of rubber or leather, and 
as stated, the tactile sensation over this area is very much diminished. 


Case IlI.—Herbert B., white schoolboy, aged eleven years. 
Has a “burning feeling” over the outer side of the right thigh and in 
the region of the anterior-superior iliac spine. He has worn a belt 
for two years. For a short period he had a small area, about 5 x 3 
inches on the outer side of the left thigh, in which there was some 
paresthesia, “burning and stinging.” This has now disappeared. 
A younger brother complains slightly of a similar condition; he 
also wears a belt all the time. 

Seven or eight years ago the boy had measles, influenza and a 
discharging ear. He also had several attacks of tonsillitis and 
rheumatism and was dropsical on one or two occasions, due to 
cardiac decompensation. His adenoids, tonsils and several bad 
teeth were removed in the fall of 1920. He had an attack of acute 
articular rheumatism (rheumatic fever) with acute endocarditis in 
April, 1920. 

Examination. April 20, 1920. Mitral regurgitation. 

Fluoroscopic and Roentgen-ray examination (by Dr. Roberts) 
showed the heart to be enlarged a little to the right and to the left. 

Lungs: Negative. 

Blood: Red blood cells, 3,690,000. White blood cells, 15,800. 

Polynuclears 73 per cent; small mononuclears 22; large mono- 
nuclears 2; transitionals 2; eosinophils 1. 

Blood Culture: Sterile at the end of seven days; at the end of the 
tenth day there developed a slow-growing pneumostreptococcus. 
This may have been a contamination. 

Throat Culture: Streptococcus viridans. 

Urine: No albumin; no casts; total solids, 23.3 gm. per liter; 
urea, 8 per cent, ammonium urates present. Specific gravity, 1.010. 
Some squamous cells; few renal cells. 

Another urine specimen showed no albumin; no sugar; no acetone; 
no diacetic acid; some bladder epithelial cells; some cylindroids; 
few amorphous urates; few white blood cells; acid; specific gravity, 
1.025. 
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Another throat culture showed Streptococcus viridans predominat- 
ing and a few pneumococci and Micrococci catarrhales. 

Blood-pressure: S. 90; D. 68 auscultatory (April 27, 1920). 
Since the removal of the tonsils and adenoids by Dr. Husik the boy 
has been in much better health, although he still complains of this 
burning and stinging sensation in the region of the great trochanter, 
anterior-superior spine of the ilium and along the outer side of the 
middle and upper third of the right thigh. 


Donley’s (1904) patient, a primipara, was a white married woman, 
aged forty-three years. Complained of disability in the left thigh. 
Gave birth to one child nineteen years ago. About a year ago had 
an attack of “neurasthenia” for six weeks. She is a woman of high- 
strung temperament and heavy build. No history of syphilis or 
alcoholism. Constipation. Climacteric, with flushings, dizziness 
and palpitation. She injured her right foot by dropping a flat-iron 
on it twelve weeks ago. Eight weeks later she began to notice a 
peculiar ill-defined feeling of tingling and numbness accompanied 
by a sense of constriction on the outer side of the left thigh. Because 
of the severe injury to the right foot she was compelled to throw as 
much weight as possible upon the left leg. This sensation was 
usually absent during rest and appeared shortly after she began to 
walk or stand, followed by considerable pain compelling her to sit 
down. At times she also complained of an intense heat, or cold, 
and damp (“wet cloth’) feeling, at other times only the pain, numb- 
ness and tingling. She had anesthesia on the outer side of the left 
side of the left thigh from the great trochanter to the head of the 
fibula. Pain, temperature, tactile pressure and hair sensations were 
greatly diminished, particularly those of pain and temperature. 
Strychnine, massage and galvanism rapidly improved her symptoms, 
and in three weeks they had completely disappeared. In the cases 
of Féré and Moller the affection involved the anterior crural nerve 
and the external popliteal nerve was affected in Sollier’s case. In 
Claisse’s case it followed malaria. In one of Musser and Sailer’s 
patients the pressure of a heavy army belt caused the symptoms in 
both{thighs. In my case (No. III) of the little boy the factors to be 
considered were the streptococcic tonsillitis, articular rheumatism 
(acute rheumatic fever) and the endocarditis (Streptococcus 
viridans infection) or the pressure of the belt which he was wearing 
for two years. He was complaining of the “burning feeling and 
stinging”’ for a little while a year or so ago on the opposite (left) 
thigh, but at present most of this trouble is limited to the outer side 
of the right thigh. In my case (No. II) of the man the occupation 
of climbing and jumping from the delivery wagon and carrying the 
boxes (against the front and side of the thighs), gastro-intestinal 
intoxication from chronic constipation and the cold sea-water bath- 
ing are factors to be considered. In the little boy’s case the local 
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application with friction of methyl-salicylate in an oily iodine vehicle 
and rest, together with moderate doses of salol, strontium or sodium 
salicylate or cincophen and fractional doses of calomel with sodium 
bicarbonate seemed to relieve the condition. 

Devic employed salicylic acid in ointment form locally. In 
Donley’s case iodine seemed to be harmful, the iodine causing a pain- 
ful dermatitis— however, this patient may have been hypersensitive 
to iodine, iodoform and other such drugs, and this one case does not 
prove that “ counterirritation is harmful in these cases,” as is stated 
by Donley. In three of my cases mild local applications and 
counterirritation seemed to do good. 

Osler’s first case occurred in a healthy, vigorous man, aged sixty 
years. The second case was in a healthy looking man, aged thirty- 
two years, who for a month complained of numbness and queer 
feelings in the left leg. Osler thought his first case, in the early stage, 
suggested akinesia algera (Moebius), in which painful sensations 
in the muscles follow the slightest movement, in consequence of 
which the patients may be bedridden and helpless. Osler says he 
“has never seen a typical case of paresthetic meralgia,”’ and then 
goes on to report the “three remarkable instances of monocrural 
paresthesia, which are possibly exaggerated forms of this trouble”’ 
(March, 1897). Osler’s third case occurred in a southern college 
professor aged thirty-seven years. He was a very nervous man and 
had worked hard. He complained of a sensation of numbness, 
burning and lifelessness over the hollow of the right foot; later this 
sensation extended up the leg almost to the knee. Sitting down and 
resting lessened the uneasy and numb sensations. He felt worse in 
cold weather. Walking would cause the sensation of numbness 
and burning over the leg and thigh. Physical examination was 
negative. 

Walsh states (October, 1900) over 100 cases of meralgia pares- 
thesia have been reported by various observers in the past six years. 

Walsh’s patient was a neurotic and “neurasthenic’”” man aged 
forty-five years, a cabinetmaker, who complained of painful, at 
times hot, feelings on the outer part of his right thigh. An oval 
patch of the cutaneous surface 5 x 3 inches was almost anesthetic 
when pricked with a pin-point. Ina corresponding area on the other 
(left) leg there was a patch of slight hyperesthesia. He felt worse 
just before a rainstorm. At his work (as a cabinetmaker) he was 
on his feet all day. His right thigh was constantly rubbed during 
his work (used a plane a good deal) against the side of the work- 
bench. He always felt better when he sat down, and was entirely 
relieved upon lying down. In Walsh’s case chloroform and iodine 
locally made him worse, salicylates did no good, rubbing with simple 
soap liniment did relieve him. He suffered from this condition for 
several years. Walsh thought it was due to a functional disorder 
(neurosis) of a localized part of the central nervous system. 
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Shaw reports (February 13, 1897) 4 cases of this affection: 
(1) A man, aged fifty vears, in whom both thighs were involved, 
complaining of a feeling of numbness and a burning sensation, and 
on standing had a painful, stinging sensation on the lower and outer 
side of the right thigh for ten years. On the left thigh there is some 
paresthesia in an area 3 x 2 inches but is never painful. (2) A large 
powerful man, aged fifty years. He had lues twenty-seven years 
ago. Eats a great deal; bowels are irregular. Complains of a burn- 
ing sensation in his left leg “ like fire’ or as if a lot of bees had “ stung 
him.’ Antiluetic treatment did not seem to relieve him. A year 
and a half ago he began to have headache in the left temporal region 
and over the eye, which was constant and made him miserable. 
The pain in the leg was much increased on walking. His pulse was 
below fifty and labored. No valvular lesion; the heart appears weak 
and embarrassed; the sounds are not sharp. Abdomen negative 
and no gaseous distention of the intestines is present. (3) A female, 
aged thirty-six years, was treated six years ago for “ neurasthenia,”’ 
from which she recovered entirely. She has one child, eight months 
old. Complains of a burning sensation about the middle of the 
outer side of the left thigh. (4) Female, aged sixty years. Also 
complains of a burning sensation on the left thigh. Shaw thought 
that “toxemic states” are probably a cause of this condition. He 
suggests the Turkish bath, electric brush and outdoor exercise. 


Case 1V.—The little brother (Arthur B.) aged eight years, of 
my Case III, Herbert B., has had his tonsils and adenoids removed 
by Dr. D. N. Husik, of Philadelphia about three months ago. He, 
too, now feels much better. Ten badly decayed teeth were removed 
at the time of the tonsil operation by Dr. D. E. Cooper, of Camden. 
No other treatment has been given this boy except to suggest the 
putting aside of the belt and the performance of the above-men- 
tioned operations. 


Case V.—The father, George b., aged thirty-five vears, had some 
“vague pains,’ but these I attributed to a large direct (right side) 
inguinal hernia, which was operated upon by Dr. Alfred C. Wood, 
a short time ago, at the Howard Hospital, Philadelphia. The patient 
had previously been operated upon for this hernia on two occasions. 
Pressure of the truss belt was probably the causative factor in 
this Case V. 


Dr. Spiller, of Philadelphia, reported a case of meralgia paresthe- 
tica ina middle-aged man complaining of distinct burning and draw- 
ing sensation, attended with severe pain in the distribution of the 
external cutaneous nerve of the right thigh. When in bed, or sitting 
ina chair, or immediately after standing upon his feet, no unpleasant 
symptom was noted, but after standing for a short time, or walking, a 
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distinct burning with drawing pain was experienced. The condition 
of the muscles and sensation otherwise were normal. The affection 
had existed one year and was getting worse. Spiller states that 
stretching or even cutting the external cutaneous nerve might be 
advisable if other measures fail. The nerve could be easily reached 
at the anterior-superior spine of the ilium. 

I’. Savary Pearce saw the same condition in a woman who had 
sepsis and had been subjected to operation upon the bladder and 
womb. In his case the middle cutaneous nerve of the thigh appeared 
to be alone involved. 

Sailer has made the diagnosis in 2 other cases since his report 
on the subject. 

Wharton Sinkler saw 2 cases of this disease. One patient was 
a woman who recovered several months later. The second case 
was a patient who suffered injury in a railroad collision. Intense 
burning pain was experienced in the distribution of the nerve. 

McCarthy’s case was a man, aged forty-eight years, who suffered 
for several years with an uncomfortable creeping sensation over the 
anterior and external surface of the right thigh. The left thigh also 
became affected. For nine years he had worn a heavy truss to con- 
trol a bilateral inguinal hernia. There was anesthesia to the strong- 
est faradic current and changes in temperature and touch sensation, 
and there were vague, uncomfortable paresthetic sensations over 
the antero-external surfaces of the thighs, extending to a few inches 
above the patella. I. X. Dercum believes that these cases are 
not uncommon and that the condition is a neuralgia of the external 
cutaneous nerve of the thigh. 

Chipault has operated on 3 cases with great improvement of 
the symptoms. As this nerve is only sensory, resection would only 
cause }oss of sensation in the part supplied by it. Mauclaire and 
Wondsbeck also obtained excellent results from resection of the 
nerve. 

Gordon (1900) in his report states about 100 cases have been 
reported since Roth’s and Bernhardt’s papers in 1895. Gordon's 
patient was a neurasthenic man, aged forty-five years, who had 
typhoid fever four years previously. He began to suffer intense 
pain in the region of the fourth sternocostal articulation during con- 
valescence. At the same time pain appeared in the antero-external 
and posterior surface of the left thigh. The pain was present for 
two years. He complains of a burning sensation over the antero- 
external surface of the upper two-thirds of the thigh from the ante- 
rior-superior spine of the ilium down and over the posterior surface 
of the upper third, from the crest of the ilium down, covering the 
external surface of the buttock, The tactile sensation is much 
diminished, When he walks the burning sensation is associated 
with pain, the pain appearing after he has walked for a few minutes, 
Pinching and rubbing are extremely painful, The thermic sensa- 
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tions are normal. In Gordon’s case intermittent lameness (Charcot- 
Goldflam) was present; this is usually due to some constriction or 
obliteration of the arteries of the affected limb when it occurs in 
aged people. Several nerves, including the posterior branch, as well 
as the anterior branch of the external cutaneous nerve, and the 
cutaneous branches of the crural nerve were involved in Gordon’s 
case. He concludes with a discussion of the atypical features of 
his case and a consideration of the etiological factors. Potassium 
iodide and massage seemed to help, although he insists that excision 
of the external cutaneous nerve is the only treatment for a case of 
genuine meralgia paresthetica. 

Price’s case (1909) occurred in a white married woman, aged 
thirty-one years. Her symptoms began when she was two months 
pregnant. She complained of sharp or cramp-like pain occasionally 
on the outer surface of the thigh, with paresthesias over the same 
area, particularly “numbness.” There was some tenderness on 
pressure. The pain was made worse by walking and at times the 
pressure from the clothing caused discomfort. There was loss of 
pain sense and diminution of tactile and temperature sense. He 
treated her with hot fomentations locally, aspirin internally, rest, 
galvanism—resulting in prompt improvement. When she again 
became pregnant the trouble returned. At four months she mis- 
carried and the paresthetic symptoms again disappeared under 
treatment. She had several miscarriages, but Price does not men- 
tion whether syphilis was present or not. 

White’s (1906) patient was a man, aged fifty-five years. He com- 
plained of tingling of the outer lower two-thirds of the right thigh; 
there was a dull, deep pain or ache at times. These sensations ceased 
on sitting or lying down. The middle cutaneous nerve was not 
involved in his case. 

H. C. Baum and H. Goldenberg, physicians, suffered from this 
disease. Baum (1906) said he personally suffered from this condi- 
tion for eleven years. He had seen 2 other cases exactly like his. 
He complained of a perverted sensation; sometimes there was formi- 
cation, or prickling, or a sensation of heat or intense cold; there was 
no anesthesia. He always felt worse when fatigued or ill of any con- 
currence. 

Hyde thought hypertrophy of the prostate might be a factor in 
some cases. 

Hirsch’s (1896) case was a man, aged fifty years, who had had 
syphilis eighteen years ago, and indulged in alcohol liberally. This 
man was exposed after a shipwreck and a considerable weight had 
been borne by one leg for about an hour. The man complained of a 
“burning cold.” He was free of these sensations at night or while 
reclining or sitting. There was no change in the electrical reaction 
and some diminution of thermal sense was present, 
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Conclusions. 1. Six cases of Roth’s or Bernhardt’s meralgia pares- 
thetica are reported in this paper—two woman, two men, and two 
young boys. 

2. There are probably 135 cases of this interesting affection 
recorded in the entire literature. 

3. The etiology is not settled. Infection, strain and persistent 
continued slight trauma have some bearing and influence on the 
appearance of this condition. 

4. Treatment depends on the cause, if that can be discovered. 
Rest and avoidance of the usual occupation that traumatizes the 
front and side of the thighs, excessive walking, jumping or continued 
standing should be avoided. 

A list of references of the more recent articles published on this 
subject is appended. 


REFERENCES. 


1. Musser, J. H., and Sailer, J.: Meralgia Paresthetica, Jour. Nerv. and Ment. 
Dis., 1900, xxvii, 16, 40. 

2. Osler, W.: On Certain Unusual Forms of Paresthetica Meralgia, Jour. Nerv. 
and Ment. Dis., 1897, xxiv, 131, 137. 

3. Shaw, J. C.: 
Jour., 1897, Ixv, 205. 

4. Walsh, J. J.: Meralgia Paresthetica, Med. News, 1900, Ixxvii, 533, 5! 

5. Rennie, G. E.: Three Cases of Meralgia Paresthetica, Australasian Me« 
1902, xxi, 446-448; 472. 

6. Bernhardt, M. Ueber isolierte im Gebiete des N. Cutaneus femoris externus 
vorkommende Pariisthesien, Neurol. Centralbl., Leipzig, 1895, xiv, 242-244; also 
Rev. Neurol., Paris, 1895, III, 624. 

7. Bramwell, E.: A Case of Meralgia Paresthetica, Edinburgh Med. Jour., 1903, 
xiv, 26-33. 

8. Bucelli, N.: Meralgia Paresthetica e 
Firenze, 1897, ti, 116-125. 

9. Miller, Joseph L.: Meralgia Paresthetica, Arch. Int. Med., February, 1911, 
vii, 182, No. 2. 

10. Von Wedekind, L. L.: Meralgia Paresthetica Following Typhoid Fever, New 
York Med. Jour., 1905, Ixxxi, 126. 

11. Donley, J. E.: A Case of Meralgia Paresthetica, AM. Jour. Men. Sct., Phila- 
delphia, 1904, n. s., exxvili, 105-110. 

12. Gordon, A.: An Unusual Case of Meralgia Paresthetica, with Intermittent 
Charcot Claudication, New York Med. Jour., 1900, Ixxii, 806-808. 

13. Hirsch: Paresthesia of the External Cutaneous Nerve, Jour. Nerv. and Ment. 
Dis., 1896, xxiii, 193. 

14. McCarthy, D. J.: A Case with Traumatic Etiology, Jour. Nerv. and Ment. 
Dis., 1900, xxvii, 289. 

15. Joncheray: Arch. Med. d’Angers, 1898, ii, 514-518. 

16. Damon, M. B.: A Case of Meralgia Paresthetica; Sensory Disturbances 
Involving Six of the Seven Cutaneous Branches of the Lumbar Plexus, Northwestern 
Lancet, 1901, xxi, 228-232. 

17. Donoth, J.: Ein Fall von Bernhardt-Roth’scher Pariisthesie (Paresthesia n. 
cutan. femor. extern.): Wien. med. Wehnschr., 1897, xlvii, 1142-1145. 

18. Roth, V. K.: Med. Obozr., Moskow, 1895, xliii, 678-688. 

19. Schlesinger, H.: Centralbl. f. d. Grenzgeb. d. Med. n. Chir., Jena, 1900, iii, 
241-246. 

20. Meirowitz, P.: Two Cases of Meralgia Paresthetica, Postgraduate, New York, 
1900, xv, 646-648. 

21. Andre-Thomas: Pilomotor Reflex with Paresthetic Meralgia, Paris Méd., 
1920, x, 422. 

22. Index Catalogue of the Library of the Surgeon-General’s Office (U. S. Army), 
second series, Washington, 1905, x, 731 and 732. 


Paresthesia of the External Femoral Region, New York Med 


Tabe Dorsale, Riv. di patol. nerv., 


GOLDSTEIN: MERALGIA PARESTHETICA 739 


3. Index Medicus: Carnegie Institution of Washington, issues 1905-1921, 2s 

4. Liebers: Der Bernhardt-Rotsichen Krankheit, Ztschr. f. d. ges. Neurol. u 
Psychiat., Berlin, 1916, orig. xxxiii, 204-206. 

25. Quarterly Cumulative Index, Am. Med. Assn. 

26. Cumston, C. G.: New York Med. Jour., June 28, 1919, cix, 1130. 

27. Rutherford: British Med. Jour., October 28, 1916, No. 2913, ii, 583. 

28. Souques: Revue Neurologique, August 30, 1899, p. 530. 

29. Spiller, W. G.: Jour. Nerv. and Ment. Dis., 1898, p. 756. 

30. Pieracini: La Settimana medica dello sperimentale, 1896, p. 371. 

31. Bernhardt: Krankheiten die peripherischen Nerven, Vienna, 1895. 

32. Preti, L.: Meralgia Paresthetica Traced to Nodosa Neuritis, Riforma Medica 
anuary 27, No. 4, p. 85. 

33. Sherwell, S.: Meralgia Paresthetica, Jour. Cutan. Dis., June, 1910. 

34. Price, G. E.: Meralgia Paresthetica Recurring with Repeated Pregnancies, 
Am. Med., April, 1909. 

35. Impallomeni, G.: Special Sign in Meralgia Paresthetica, Policlinico, June 6, 
1909, No. 23, xvi, Impallomeni states that it is possible to differentiate this condition 
by the sharp pain induced when the reclining patient tries to flex, adduct and rotate 
outward the leg while the examining physician strives to turn it in the inverse direc- 
tion. 

36. Lopez, J. A.: Prensa med. Argentina, Buenos Aires, 1917-18, iv, 437. (Mer- 
algia parestesica de Bernhardt.) 

37. Roth, P. B.: British Med. Jour., 1916, ii, 636. 

38. Auche, B. and Latiste, M.: Neuralgie Paresthesique, Provence med., 1912, 
xxiii, 249. 

39. Lastaste, J.: De méd. de Bordeaux, 1912, xlii, 509. 

40. Wood, W. A.: Australia Med. Jour., 1912-13, n.s., i, 678. 

41. Preti, L.: Lavari, Milani, 1912, v, 33-36. 

42. von Willebrand, E. A.: Finska liik-sillsk. handl., Helsingfors, 1910, lii, v, ii, 
491-505. 

43. Sammartano, M.: Claudicazione intermittente di Roth-Bernhardt, Gazz. 
di med. e chir., Palermo, 1910, ix, 57; 69. 

44. Itami, 8.: Mitt. a. d. Med. Fak. d. K.-Jap. Univ., Tokyo, 1908, viii, 141-195, 

plate. 

45. Gonnet, A.: Prov. Med., 1908, xix, 379. (Traite par l’injection sous-cutanée 

‘air.) 

46. Lasarew, W.: Deutsch. Ztschr. f. Nervenh., 1908, xxxiv, 154-159. 
Intermittent Lameness (1906) or (Intermittent Claudication) : 

47. Andre-Thomas-Clinique, Paris, 1906, i, 409. 

48. Erb: Deutsch. Ztschr. f. Nervenh., 1905, xxix, 465-468. 

49. Flinterman, J.: Detroit Med. Jour., 1906, vi, 113-120. 

50. Moskogicz: Wien. klin. Wehnschr., 1906, xix, 1268. 

51. Muskrat, G.: Ztschr. f. orthop. Chir., 1906, xvi, 184-192. 

52. Perrin, M., and Blum, P.: Claudication intermittente, Rev. Méd. de l'est, 

Nancy, 1906, xxxvili, 350-353. 

53. White, J. C.: Meralgia Paresthetica, Jour. Cutan. Dis. and Syph., 1906, 
xxiv, 160-163. 

54. There are many references to intermittent lameness: Abrams (Podography) ; 
Abrahamson (Bilateral Atrophy of Thenar Eminence) ; Capps (Intermittent Claudica- 
tion); Determan (Intermittent Lameness of One Arm, Tongue and “ Beine’’); Erb, 
W. (Dysbasia Angiosclerotica); Fréhner (Intermittent Claudication and Congenital 
Aortic Stenosis); Herrick, J. B. (Intermittent Claudication); Hunt, J. R., (Intermit- 
tent Claudication or Dysbasia Angiosclerotica); Zinninger, Simon, Schwarz, FE 
(Akropariithesien); Raymond (Acroparesthesie Tabetique); Patrick, H. T. (Inter- 
mittent Claudication and Acroparesthesia Nocturna); Patek., A. J. (Intermittent 
Claudication) and Kirstein (Dysbasia Angiosclerotica) which do not have a direct 
bearing on the clinic entity I am reporting. Dr. N. E. Brill thinks it is due to some 
form of localized neuritis and is really not to be considered as an independent disease 
entity. He has made a tentative diagnosis of meralgia paresthetica in two cases 


9 
9 


55. Gotz, J.: Meralgia Paresthetica, Prag. Med., Wehnschr., 1905, xxx, 362. 
56. Schwarz, E.: Akroparasthesien, Zentralbl. f. d. ges. Therap., Wien, 1905, 


xxiii, 65-70, 118, 172. 
57. Natvig, R.: Polyneuritis, Variolaneurit, Meralgia Paresthetica, Tidsebr. 
f. d., norske Laegefor, Kristiana, 1905, xxv, 355-359. 

58. Von Wedekund, L.: Meralgia Paresthetica Following Typhoid Fever, New 
York Med. Jour., 1905, Ixxxi, 127. 


| 


736 BEER: CHRONIC TUBERCULOSIS OF THE KIDNEY 


CHRONIC TUBERCULOSIS OF THE KIDNEY.' 


By Epwin Beer, M.D., 


NEW YORK CITY. 


Tus subject was selected for my paper of the evening because it 
seemed to me that it would make an appeal to a general audience. 
| welcomed the opportunity to present a review of this subject to 
you, as my experience has shown me that the profession does not 
fully appreciate the clinical picture of renal tuberculosis and the 
great importance of its earliest recognition, when still localized to 
one kidney. Before an audience of this character I naturally shall 
not go in great detail into many of the refinements in diagnosis and 
treatment that have developed in recent years, and even if I fail 
to tell you anything particularly new, I feel sure I shall have 
reawakened your interest in the subject under discussion and per- 
haps helped you to recognize cases of this disease. 

There has been a growing tendency to call experts to make the 
diagnoses when the patient’s symptoms fail to respond to treatment, 
and ultimate reliance on the expert has undoubtedly interfered with 
the general practitioner’s independent and early recognition of renal 
tuberculosis. One can readily understand the practitioners’ atti- 
tude, based as it is on their unwillingness to admit their inability 
to treat such slight symptoms as most patients present in the early 
stages of renal tuberculosis. But in fairness to the patients, why do 
they persist so long in blind treatment of these cases without arriving 
at a definite diagnosis? In the typical cases the expert should not 
be required to make the diagnosis, but his work becomes absolutely 
necessary in deciding which kidney, or whether both are diseased 
or not. 

There is probably no disease which surgery has done more to 
clarify in every detail than renal tuberculosis. Its pathology, its 
diagnosis and its treatment have all been placed on a firm founda- 
tion by the surgeons; and as it is unfortunately a very frequent renal 
disease, in fact the most frequent renal disease that requires removal 
of a kidney, surgery can be proud of its accomplishment. Many of 
the profession in all lands have contributed to this study. I need 
mention only such names as Gross, Steinthal, Morris, Guyon, 
Tuffier, Israel and Brown to emphasize the international codperation 
that has helped to clarify our views on chronic renal tuberculosis. 

The view that chronic tuberculosis of the kidney usually began 
as a unilateral affection secondary to some other often inactive 
focus only gradually gained acceptance. Pathoiogists who saw the 


1 A Clinical Lecture delivered before the Wayne County Medical Society, Detroit, 
Mich., January 17, 1921. 
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end-picture of this disease, with tuberculous deposits in both 
kidneys, in the ureters, in the bladder, perhaps also deposits in the 
prostate, vesicles, epididymes, not to mention more distant foci 
in the lungs, meninges, joints, bones, ete., were slow to accept the 
new teachings, based on surgical experience and a few small series 
of autopsies. Now it has become our daily experience that these 
kidney deposits are the only active disease, and if a nephrectomy 
is performed the patient is cured and rid of his active tuberculosis. 
This marvelous change in the conception of the pathology of chronic 
renal tuberculosis in contradistinction to acute and subacute 
miliary tuberculosis is based entirely on surgical experience of the 
last forty years, and more especially on the work of the last twenty 
years. With this change in the conception of the disease the import- 
ance of early diagnosis became all the greater, and nowadays, with 
the aid of the cystoscope and the laboratory, suspicious cases are 
carefully investigated, so that the surgeon is seeing more and more 
patients in the early stages of renal tuberculosis than ever before. 
Still even at this date many patients suffer for months before their 
condition is realized. In going over a series of well over 100 cases | 
find that nine to twelve months have elapsed from the beginning 
of the typical symptom-complex until the real condition was defi- 
nitely diagnosed. 

Though chronic renal tuberculosis occurs at all ages it is most 
common in the third and fourth decades, that is between the 
twentieth and the fortieth year. It is much less common before the 
twentieth and after the fiftieth years, though we have seen a number 
of cases in young children and at least 10 cases in patients over the 
fiftieth year. This agrees fairly well with other large series that 
have been published except in the slightly greater frequency after 
the fiftieth year. 

As far as sex is concerned males have slightly outnumbered 
females. In this regard American data seem to vary from those of 
our European colleagues. Braasch finds males 633 per cent to 363 
per cent females afflicted with this disease, whereas Wildbolz* quot- 
ing the figures of European writers, says males are less frequently 
affected than females in the ratio 1 to 2. If the autopsy data are 
taken as criteria, rather than the operative data, it would seem that 
even in Europe the male is more frequently afflicted than the 
female. The diagnosis formerly was made more readily in the 
female, and perhaps that accounts for the contradiction between the 
published incidence in the two sexes. Of the cases that come to 
operation the right kidney is more often involved that the left, 
possibly because of its greater mobility. Unfortunately at least 10 
per cent of cases come to us when both kidneys are involved in 
tuberculous disease and at a stage when no radical procedures are 
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justifiable. In this our experience agrees fairly well with published 
reports (11 per cent to 14 per cent). 

To grasp the symptomatology of chronic tuberculosis of the 
kidney it is essential to understand the main pathological feature: 
of this disease. Practically all cases are hematogenous in origin, 
being secondary deposits through the blood stream. Very rarely 
is the involvement ascending and only (in my experience) secondary 
to prostatic tuberculosis which has led to involvement of the bladder, 
dilatation of the ureters, followed by ureteral tuberculosis, tuber- 
culosis of the pelvis and kidney or kidneys, the disease being less 
advanced in the upper urinary tract than lower down. In a large 
series of cases occasionally one sees a beautiful demonstration of 
the hematogenous deposit limited to one pole of a kidney, through 
an accessory artery to which Israel called attention years ago. 

lor many years there has been considerable dispute as to tli 
primary renal focus, but gradually as surgeons are recovering speci- 
mens of earlier and earlier disease it has become more and mor 
evident that in the majority of cases the first manifestation of the 
disease is in one of the papille of the kidney. Whether it start 
near the base of the papilla or near its tip cannot be determined, 
though it would appear that both are favorite sites for the deposit 
of the tubercle bacillus. Kuester, Oraison, Rovsing, Wildboly 
(Wildbolz, p. 26)* as well as we have very rarely seen a tuberculosi 
of the pelvis as primary deposit (L. Buergers‘ case. L. S.). Twenty 
years ago this was not accepted by investigators, because at that 
time more advanced cases, cases with extensive caseation, wer 
being operated upon. As the papillary involvement progresses ther 
is extension both into the cortex and into the calices and main pelvis. 
The bacilli appear to break into the vascular channels as they pro- 
duce necrosis and caseation, and are carried toward the cortex 
producing tubercles, and discrete abscesses which both are often 
found directly under the capsule or separated therefrom by a thin 
layer of degenerated parenchyma. These shut off depots in the 
parenchyma of the kidney which do not communicate with the 
pelvis, probably rarely give symptoms until they perforate into th 
pelvis or into the perinephric space, which latter is a rare occurrence 

On the other hand the important extension of the papillary tuber- 
culosis is toward the calices, the pelvis, the ureter and the bladder, 
and in these cases we get the typical symptoms of the disease. 
Ulcers and tubercles develop in the calices and the pelvis, as well 
as in the ureter, especially in its upper and lower ends, and finally 
the bladder is involved in the tuberculous process. With the inflam- 
matory changes in the pelvis, the ureter and the bladder, thickening 
of the walls of these organs takes place and not infrequently strict- 
ure formation with obstruction to the outlet of the kidney secretion. 


3 vy. ante. 4 L. Buerger. 
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Not infrequently one sees reparative processes in these tuberculous 
kidneys, as evidenced by extensive scar formation in a calyx which 
has shut off an abscess or a tuberculous cyst either near the base of 
a papilla or in the cortex of the kidney, after destruction of a papilla. 

In other cases the caseation has gone so far that little or no 
parenchyma is left and only a pultaceous or partly calcified mass, 
more or less of kidney shape, persists. If the stricture formation 
in the ureter is marked, pyonephroses develop, occasionally though 
rarely only a hydronephrosis. If secondary infection is superadded 
we see all the changes associated with acute or chronic pyelonephritis 
added to the picture of renal tuberculosis; occasionally even calculi 
complicate the picture. 

As the process in the parenchyma progresses the perinephric 
tissues almost regularly undergo inflammatory changes, with or 
without miliary abscess formation and absorption of perinephric 
fat. At times a massive perinephritis develops which envelops the 
kidney in a shell of inflammatory tissue of great density and 1 em. 
or more in thickness. 

It is evident from this superficial sketch of the pathology that 
two processes appear to be going on side by side, destruction and 
protective repair, similar to what is seen in tuberculous disease in 
other organs. Unfortunately, however, the destructive processes 
regularly gain the upper hand, and though kidneys are occasionally 
seen in which extensive calcification or hydronephroses with com- 
plete parenchymal absorption have resulted, or empty shells of 
kidneys which may have discharged their caseated parenchyma 
through rigid open ureters. these abortive attempts at Nature's 
cure are so rare that one cannot expect in any given case even such 
a measure of success from a waiting policy. 

As the tuberculous process in the kidney begins usually in the 
papillary zone the patients generally present a rather uniform symp- 
tom-complex which possibly varies with the natural immunity of 
the patient, expressed in his or her reparative processes as just out- 
lined. No matter what the termination of the disease, whether it 
end in hydronephrosis, pyonephrosis, stricture of the ureter, peri- 
nephritis with abscess, secondary pyelonephritis (non-tuberculous 
or not), | am under the impression that a careful search of the his- 
tory will present almost always a rather uniform picture of shorter 
or longer duration, which is so clear-cut as to be almost diagnostic. 
When we compare the value of the patient’s history of his troubles 
in gastric or duodenal ulcer with that of the history in the cases 
under discussion, I am inclined to the opinion that renal tuberculosis 
gives a more definitely diagnostic train of symptoms than ulcers in 
the above-mentioned organs. 

The striking symptoms of the typical cases are: 

1. Frequency (and urgency) of urination. 


2. Pain on urination. 
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3. (a) Pyuria (albuminuria). 
4, (b) Hematuria. Pain in the lumbar region. 

These symptoms usually develop insidiously, gradually increasing 
in severity. Occasionally, however, their development is very 
sudden—out of a clear sky, as it were, (described later on.) 

1. Almost all patients complain of frequency of urination shortly 
after the beginning of the disease, and though there are occasionally 
periods of remission, the old symptom recurs to annoy the patient. 
As these cases often excrete an increased amount of urine their 
frequency is due in a measure to the polyuria in greater measure, 
however, to the local irritation of the disease. This annoying fre- 
quency may become so marked and the bladder control so impaired 
that a condition of pseudo-incontinence results. In fact, several 
cases that have come to us in the young had been under treatment 
for long periods as cases of enuresis (both night and day). This 
frequency may be so marked (every ten to fifteen minutes) as to 
prevent sleep, and as it is usually associated with marked urgency 
and pain the patients may suffer absolute torture. 

2. The character of the pain on urination as well as its location 
seems to vary. Many patients complain of a burning or pricking 
sensation either in the deep urethra or near the meatus; others 
again have localized the pain at the neck of the bladder. In some 
the pain may be most marked as the bladder is emptied, when they 
become excruciating, often bringing tears to the patient’s eyes. 
Anodynes are often required in these cases. 

3 (a) Pyuria is an early symptom and the freshly voided urine 
with its finely distributed flocculi of pus cells produces an almost 
characteristic looking, delicate cloudiness. Whether absolutely 
clear, brilliant urine, as has been repeatedly declared, can be 
recovered in cases with involvement of the papillee or pelvis I doubt, 
though it can readily be seen that such specimen might readily be 
voided when the process is not in free communication with the 
excretory channels. It cannot be emphasized too often that it is 
only when the tuberculous process extends into the excretory 

channels that the characteristic symptoms develop. In fact, one 
often sees extensive renal tuberculosis shut off in the parenchyma 
which has produced only transient symptoms of bladder irritability, 
succeeded by apparent perfect health, only to suddenly flare up as a 
fresh extension into the excretory channels develops with the pro- 
duction of symptoms of violent vesical involvement. In the litera- 
ture a remarkable stress has been placed on the presence of a pre- 
monitory albuminuria. Albuminuria is regularly present when 
there is a pyuria and its significance is far outweighed by the recog- 
nition of the pyuria. Whether a really “premonitory albuminuria 
exists prior to the pyuria, that is prior to the extension of the disease 
into the excretory channels, | have not been able to convince myself. 
Still, it must be admitted that at this stage of the disease such an 
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albuminuria is easily understandable and all mild persistent and 
unexplained cases of albuminuria should be regarded with some 
suspicion. 

3 (b). Hematuria varies greatly in these cases. There frequently 
is a slight admixture of blood in the purulent urine and well mixed 
with the same. Other cases pass a few drops or a small amount of 
fresh blood at the end of micturition as their bladders contract. 
Severe renal hematuria, as the first symptom in the disease, is an 
infrequent occurrence in our cases. 

4. Pain in the kidney region, at times radiating along the ureter, 
has been much less frequently noted in our series than in the earlier 
published series. Some authors (Wildbolz, etc.) believe that pain 
in the kidney region antedates the symptoms of cystitis in 43 per 
cent of cases. In looking over the records of the more intelligent 
patients it is quite surprising how regularly they failed to refer any 
of their symptoms to the kidney region at the stage in which the 
bladder symptoms were their chief complaint. 

It is remarkable how regularly case after case of renal tubercu- 
losis complains of thesé characteristic symptoms and without any 
extensive questioning describe the above picture of bladder irrita- 
tion, cloudy urine, perhaps hematuria, perhaps pain in the kidney 
region. They almost invariably report months of local treatment 
with no effect, though occasionally slight temporary improvement 
has been noted, only to relapse into a condition of greater distress 
than existed before the period of apparent improvement. While 
these are the typical cases, and while their history should suggest 
the correct diagnosis, which can be confirmed by the proper urinary 
examinations, there are numerous atypical cases, most of which 
undoubtedly commence in the above way and then gradually 
become quiescent or masked, while others, which is unusual, appar- 
ently fail to notice the usual symptoms of bladder irritation or by 
the time they seek medical aid have forgotten that period of their 
trouble. 

These atypical cases are much more difficult to recognize and 
often baffle an expert urologist for some time. Some of these cases 
start as a massive hematuria, with or without ureter colics as the 
very first symptom, and this may rarely be so severe as to require 
transfusion and even nephrectomy. On the other hand the severe 
bleeding may cease and then the regular picture of the typical cases 
may develop. 

In some cases the reparative and thickening processes, especially 
if they occur in the ureter, exclude the disease from the excretory 
passages, and after a brief period of vesical irritation all the symp- 
toms cease as either a pyonephrosis or a hydronephrosis develops 
above the closed-off ureter. If the process becomes closed off by 
stricture formation at one or more calices a similar cessation of 
symptoms may ensue, but sooner or later as the disease recrudesces 
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a rupture or an extension into the pelvis takes place and suddenly 
all the symptoms of the typical cases are in evidence. In still 
another type where a mixed infection has developed the symptoms 
of the superadded infection, whether it be Bacillus coli or not, may 
so dominate the picture that one does not even suspect the diagnosis 
of tuberculosis until the kidney has been removed. 

The same applies to some of the cases in which stone complicates 
the chronic tuberculosis. Another, a fourth, atypical development 
is that associated with perinephritis, especially the hyperplastic 
and suppurative types of perinephritis. Fortunately these are 
unusual and the diagnosis may not be made until some of the peri- 
nephric tissue is placed under the microscope. In all of these 
atypical cases except those with massive bleeding as the initial 
symptom one is more liable to feel a kidney tumor than in the typical 
cases. 

Having the history of a typical case, or of a case that has once had 
symptoms suggestive of renal tuberculosis, the first step in con- 
firming the diagnosis is the search for tubercle bacilli in the cathe- 
terized urine. From our experience there is no doubt that in the 
majority of cases of pyuria due to tuberculosis the tubercle bacilli 
can be found, if careful and repeated search of the properly stained 
sediment is made. In very advanced cases with thick purulent 
urine the tubercle bacilli may be so few and far between that they 
cannot be found. The literature abounds in papers dealing with 
the difficulties offered by the presence of the smegma bacillus, but 
in our experience we have had no trouble in recognizing the typical 
grouped tubercle bacilli and have not confounded it with the 
smegma bacillus, which is so rarely if ever seen in the catheterized 
bladder specimen. In our experience over 70 per cent of the cases 
showed the bacillus of Koch, and if repeated search had been made 
the percentage would have been much higher. With the develop- 
ment of cystoscopic interpretation one often makes a definite diag- 
nosis before the search is completed, and in these cases, the kidne) 
having been removed for tuberculosis, further study of the urinary 
sediment is of no great value and consequently abandoned. In 
those cases in which the kidney has been excluded (autonephrec- 
tomy), or in which urine is brilliant and clear, the inoculation of a 
guinea-pig may at times recognize the tuberculous character of the 
process. It must, however, be remembered that a positive guinea- 
pig reaction is at times missed in cases of renal tuberculosis, and 
at other times this test is positive when the patients have a tubercu- 
lous lesion in other organs. A careful analysis of the significance 
of tubercle bacilluria is always necessary > On the whole a positive 
smear is, in our experience, of greater value than a positive guinea- 
pig test. 


5 Beer, E.: Significance of Ureteral Tubercle Bacilluria. Am, Jour. Mep. Sc., 
August, 1917, vol. cliv. 
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Another very helpful point in the diagnosis is the culture of the 
catheterized bladder specimen in cases of pyuria. As the output 
of tubercle bacilli may vary from specimen to specimen it is always 
advisable to culture the urine. A sterile pyuria with acid urine is 
common in renal tuberculosis, whereas in all other conditions, 
except perhaps in nephrolithiasis, it is rarely seen. 

Whereas the above data when positive practically invariably 
mean urinary kidney tuberculosis in the female, it must not be 
forgotten that in the male prostatic tuberculosis may rarely produce 
a picture closely simulating that of typical cases of renal tuberculosis 
and tubercle bacilli may be present in the urine. Even an expert 
may find difficulty in interpreting the findings in such a case. 

It will surely be conceded that patients whose symptoms suggest 
the presence of a renal tuberculosis should have their cases studied 
in this way, and so far by the general practitioner. Having made the 
diagnosis of tuberculosis in the urinary tract the need of a urologist 
of experience becomes evident. Some of these cases, in fact too 
many, are referred without the above studies to the general surgeon 
who has had no experience in urological diagnosis, a development 
of the last twenty-five years, and if there is local tenderness and 
perhaps a palpable mass in the kidney region, such a case is operated 
upon forthwith, either a nephrectomy or a nephrotomy being done. 
To operate on any kidney case without attempting to determine 
the presence of an adequate second kidney prior to the operation is 
nowadays absolutely unpardonable. All these cases should be 
studied carefully by the cystoscopist, who must determine, using 
gas-oxygen anesthesia if necessary where the disease is, and if in 
one kidney whether the second is healthy and adequate. It is up 
to the eystoscopist to rule out prostatic tuberculosis as a source of 
the tubercle bacilluria and it is up to him to diagnose the exact con- 
dition of the diseased kidney and to determine that the second 
organ is not tuberculous. 

Fortunately all these things can be done with great accuracy. 
Experience has proved conclusively that the lesions in the bladder, 
the edematous ureteral meatus, its more or less rigid walls, the 
adjacent polypoid (or pseudopapillomatous) edema, its retraction 
as the ureter becomes thickened, the ulcers and the tubercles about 
the involved ureter produce a picture which is sufficiently char- 
acteristic to make the diagnosis. In 1907 Rovsing* made the state- 
ment that occasionally the bladder involvement is about the ureter 
meatus of the healthy kidney. Personally in hundreds of cases 
examined by me this has never obtained. In view, however, of this 
publication it is advisable to collect ureteral specimens whenever 
possible and confirm the presence of pyuria and tubercle bacilli on 
the side that is chiefly involved in the bladder disease. The use of 
indigo carmine is invaluable in this work, not only as an aid in 
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locating the ureters in diseased, contracted bladders, but also as an 
index of the relative function of the two kidneys; usually the dis- 
eased kidney excretes a less concentrated stream of indigo than it 
healthy fellow. In the strictured ureter cases it may be impossible 
to collect a specimen on that side and by exclusion of the other 
kidney whose urine is normal plus the local findings one decid 
that the tuberculosis is on the strictured side. On many of these 
cases careful observation will detect a weak little bluish stream trick- 
ling out of such a strictured ureter. 

Before this audience it is scarcely advisable to go into extensive 
details concerning the cystoscopic picture in these cases. There is, 
however, one misconception that should be corrected. It is general! 
thought that the urine laden with bacilli infects the mucosa of the 
bladder and produces ulcerations which lead to exudation. This i 
highly doubtful. It is more likely a lymphatic submucous involve- 
ment with production of tubercles, and these gradually break down 
into ulcers. I have excised such tubercles from the lips of a ureter 
meatus and weeks later prior to nephrectomy found the excised 
areas smoothly covered with healthy mucous membrane, which 
would hardly have happened if the urine infected the mucosal 
surface as usually thought. 

In the typical cases the specialist will be able to clarify the 
clinical picture and confirm the diagnosis. Rarely he will have to 
resort to other aids than those already mentioned, such as the 
roentgen ray of the urinary tract which in advanced cases ma) 
show very definitely, irregularly thickened or calcified areas in th 
kidney region. Pyelography, I believe, is contraindicated and 
unnecessary in these cases. It is still a moot question whether diag- 
nostic doses of old tuberculin should be used in particularly obscure 
cases. There is no doubt that indiscriminate use of tuberculin may 
harm. On my service it is used only as the last resort prior to 
operation and occasionally has given valuable information both b; 
increasing the output of bacilli, which had not been found prior to 
the injection of tuberculin, and by producing a focal reaction in the 
diseased organ accompanied by fever. With the general improve- 
ment in cystoscopic and laboratory work the use of tuberculin has 
become less and less frequent, and in the future it will be used 
exceptionally.’ 

Despite the most careful preoperative study one occasionally is in 
doubt as to whether one is dealing with a renal tuberculosis, and as 
the operative indication in this disease is a nephrectomy, one must 
confirm the diagnosis on the operating table. Today many of these 
cases come to the operating table at a stage when the microscopic 
external appearance of the kidney is that of a normal organ. If the 
ureter is thickened it is highly suggestive in a case of sterile renal 
pyuria with negative roentgen ray, that one is dealing with a tuber- 

’ Beer, E.: Use of Tuberculin in the Diagnosis of Obscure Conditions in th 
Genito-urinary System, New York Med. Record, October 11, 1913. 
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locating the ureters in diseased, contracted bladders, but also as an 
index of the relative function of the two kidneys; usually the dis- 
~ased kidney excretes a less concentrated stream of indigo than its 
healthy fellow. In the strictured ureter cases it may be impossible 
to collect a specimen on that side and by exclusion of the other 
kidney whose urine is normal plus the local findings one decides 
that the tuberculosis is on the strictured side. On many of these 

-ases careful observation will detect a weak little bluish stream trick- 

ling out of such a strictured ureter. 

Before this audience it is scarcely advisable to go into extensive 
details concerning the cystoscopic picture in these cases. There is, 
however, one misconception that should be corrected. It is generally 
thought that the urine laden with bacilli infects the mucosa of the 
bladder and produces ulcerations which lead to exudation. This is 
highly doubtful. It is more likely a lymphatic submucous involve- 
ment with production of tubercles, and these gradually break down 
into ulcers. I have excised such tubercles from the lips of a ureter 
meatus and weeks later prior to nephrectomy found the excised 
areas smoothly covered with healthy mucous membrane, which 
would hardly have happened if the urine infected the mucosal 
surface as usually thought. 

In the typical cases the specialist will be able to clarify the 
clinical picture and confirm the diagnosis. Rarely he will have to 
resort to other aids than those already mentioned, such as the 
roentgen ray of the urinary tract which in advanced cases may 
show very definitely, irregularly thickened or calcified areas in the 
kidney region. Pyelography, I believe, is contraindicated and 
unnecessary in these cases. It is still a moot question whether diag- 
nostic doses of old tuberculin should be used in particularly obscure 
cases. There is no doubt that indiscriminate use of tuberculin may 
harm. On my service it is used only as the last resort prior to 
operation and occasionally has given valuable information both by 
increasing the output of bacilli, which had not been found prior to 
the injection of tuberculin, and by producing a focal reaction in the 
diseased organ accompanied by fever. With the general improve- 
ment in cystoscopic and laboratory work the use of tuberculin has 
become less and less frequent, and in the future it will be used 
exceptionally.’ 

Despite the most careful preoperative study one occasionally is in 
doubt as to whether one is dealing with a renal tuberculosis, and as 
the operative indication in this disease is a nephrectomy, one must 
confirm the diagnosis on the operating table. Today many of these 
cases come to the operating table at a stage when the microscopic 
external appearance of the kidney is that of a normal organ. If the 
ureter is thickened it is highly suggestive in a case of sterile renal 
pyuria with negative roentgen ray, that one is dealing with a tuber- 
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culous kidney, the history having been typical. Still before remov- 
ing such an organ it may be necessary to do a nephrotomy and 
prove the presence of a tuberculous lesion (and exclude a uric acid 
calculus). Again, in some particularly difficult cases it may be 
necessary to expose both kidneys and by palpation of the ureter 
and examination of both kidneys decide which is diseased or whether 
both are diseased. With experience in cystoscopic work it is becom- 
ing less and less necessary to make the diagnosis on the operating 
table under either one of the above conditions. In recent years 
careful preoperative study has invariably sufficed to clarify the 
diagnosis. 

Treatment. As renal tuberculosis may be part of a more general 
tuberculosis, before advising the only treatment that is of avail, 
namely, nephrectomy, it is essential to make a most thorough 
examination of the patient. Patients with pulmonary tuberculosis 
should be operated upon under gas-oxygen. If the disease in the 
chest is advanced and active operation is inadvisable. The same 
anesthesia should be used in decrepit or weakened patients. Spinal 
anesthesia will probably meet the same indications. I have used it 
successfully in this type of case. 

In about 10 per cent of our cases the disease of the ureter has been 
very extensive producing strictures, in these the aseptic nephro- 
ureterectomy described recently® was rather regularly done. It is 
very striking to see how all the irritative symptoms cease directly 
after the operation and how the urine becomes clear at once. In the 
other 90 per cent we do a typical nephrectomy—remove a few 
inches of ureter, carbolize the stump, drop it back and close the 
wound with a tube drain. No great advantage has been seen from 
filling the wound with saline and closing it completely. In a series 
of 100 cases in which nephrectomy was done the mortality has 
been 2 per cent, and but for an error in interpretation it might well 
have been half of that. Evidently the operative risk is not serious. 

Many series of end-results have been published. Braasch’s* monu- 
inental work is the most recent publication of a large series from the 
Rochester Clinic, and it deserves careful study. His data show 
complete cure in 60 per cent; recovery 80 per cent; 7. e., deaths 
within five years of operation, 20 per cent. This corresponds fairly 
well with the experience of others. Patients who can take care of 
themselves have a better chance than the laboring classes. About 
70 per cent of the former seem to be definitely cured and perhaps 
50 to 55 per cent of the less fortunately placed. It is more than 
likely that with earlier recognition of this disease earlier operation 
will give even better end-results. If we turn to the end-results of 
non-operated cases as presented to the German Urological Society 


§ Beer, E., and Hyman, A.: Progress in Nephrectomy, Jour. Am. Med. Assn., 
October 30, 1920, vol. Ixxv. 

® Surgical Renal Tuberculosis: The Prognosis, AM. Jour. Mep. Sc., January, 
1920. Verhandl. d. Deutschen Gesellschaft f. Urologie, 1912, 
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by Wildbolz (p. 108) we find that in 316 non-operated cases only 
20 per cent lived longer than five years." 

Such data teach very definitely that a tuberculous kidney should 
be removed as soon as the diagnosis is made and while the disease 
is still unilateral. Today in close to 10 per cent of the cases when 
first examined the disease involves both kidneys, pus and tubercle 
bacilli being definitely found in the secretion of each organ. If 
nephrectomy of the more diseased organ is done I have never seen 
any real gain to the patient, and it is my belief that the cases in 
which marked improvement has been reported may not have been 
bilateral renal tuberculosis. In a paper on the significance of ureteral! 
tubercle bacilluria."" I have called attention to some of the factors 
which may underly a mistaken diagnosis of bilateral tuberculous 
disease when the disease is unilateral. Moreover, when both 
organs are definitely diseased it may be difficult to decide which 
one is causing more trouble and which one is more diseased. 

Functional tests will not regularly help in making this distinction. 
If one organ delivers practically pure pus and little urea, and is, 
moreover, a useless sac producing disturbance, its removal may 
benefit the patient even though the second kidney be diseased and 
its tuberculosis be uninfluenced. Braasch reports 13 deaths within 
one and a half years following nephrectomy in 16 patients with 
bilateral disease, and in a series of 62 cases Israel found that about 
70 per cent had died shortly after the nephrectomy. 

After the removal of the kidney in unilateral involvement the 
patient unfortunately is not cured and well. There is always some 
tuberculosis left in the urinary tract which Nature usually takes 
care of, provided the patient leads a well-regulated existence. The 
general hygiene of these patients must be supervised and their 
resistance carefully built up by nutritous diet and fresh air. 

Another difficulty which these patients present is the formation 
of a sinus (in at least 10 per cent of cases) in the lumbar wound which 
may take months to heal. These sinuses seem to develop in a 
definite number of cases even though the operation has been abso- 
lutely aseptic and no tuberculosis material has been split. hes: 
sinuses are usually spoken of as ureter sinuses, but I believe this is 
a misnomer, as | have seen them repeatedly even when the ureter 
and kidney have been removed in one piece. At times the whole 
lumbar wound breaks down with tuberculosis some five or six weeks 
after the nephrectomy, and then has to be laid wide open. M) 
experience has suggested to me that we are dealing in these slow- 
healing postoperative wounds with a tuberculosis due to a tubercle 
bacteremia induced by the operative manipulations. Attempts 
to pick up the tubercle bacillus in the circulation during the opera- 
tion have, however, regularly failed despite the use of guinea-pigs. 
Improved or modified technic will probably be more successful. 


Wildbolz: Ibid. Vide ante. 
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Another condition that may seriously trouble these patients 
after nephrectomy is the persistence of bladder symptoms with 
or without hematuria. Fortunately these symptoms gradually dis- 
appear in the majority of cases, but in others they plague the patient 
and they can see no benefit following the operation. All sorts of 
remedies have been suggested for these cases from Rovsing’s car- 
bolic acid to Marion’s lactic acid bacillus milk injections. Person- 
ally I have seen the best results when using sandalwood oil and 
cystoscopic high-frequency cauterization of the usually extensive 
bladder ulcers. 

Before closing this brief and rather superficial review of the most 
striking features of chronic renal tuberculosis, | must say a word 
about the complications that develop in other organs in those 
patients that die either after the operation or unoperated. Experi- 
ence has shown that after nephrectomy those patients who are 
destined to die develop complications usually within a year of the 
operation and die as a result of these complications. Whether the 
dormant processes in other viscera are activated by the operative 
procedure or whether the operative trauma produces a bacillemia 
has not been proved. Both factors probably play a part. The fre- 
quency of a subacute miliary tuberculosis following the operation, 
in the 20 per cent that do not live longer than two years must be 
borne in mind. We have seen several cases of tuberculous meningi- 
tis within a few months of the nephrectomy, but as autopsies were 
not performed it was not known whether this was part of a miliary 
tuberculosis or not. Careful studies have shown that pulmonary 
tuberculosis, tuberculosis of the second kidney often unrecognized at 
the time of operation and miliary tuberculosis contribute to the 
death-toll during the first and second years following the nephrec- 
tomy. In those cases of renal tuberculosis which for one reason or 
another did not come to operation, the data at hand suggest that 
renal insufficiency, general amyloid disease due to chronic suppura- 
tion and pulmonary tuberculosis lead to the fatal issue. Miliary 
tuberculosis seems to play less of a role than in the postoperative 
cases. This naturally leads to the conclusion that in doing a nephrec- 
tomy one should traumatize as little as possible, so as to avoid 
driving bacilli into the circulation. 

If during the next generation the developments in the surgery 
of renal tuberculosis progress as remarkably as they have during the 
past twenty years, patients will regularly come to the operating table 
in the earliest stages of their trouble and their chances of permanent 
relief will thereby be markedly improved. As we have seen the 
operative risk is low, and the mortality during the first vears after 
the operation is still much too high. Earlier diagnosis and earlier 
operation followed by better postoperative care will surely lead to 
better end-results, and with generous coéperation we look forward 
to a future accomplishment of which we all shall be proud. 


REVIEWS 


PRINCIPLES OF By A.C. M.D. Professor 
of Hygiene and Bacteriology, and Director of the School of 
Hygiene and Public Health, University of Pennsylvania. Tenth 
edition, thoroughly revised, with 121 illustrations, 31 of which 
are colored. Philadelphia and New York: Lea & Febiger, 1921. 


A NEW edition of this well known and useful handbook of bac- 
teriology needs but little comment in this journal. But few changes 
have been made since the ninth edition. Fuller consideration of the 
hydrogen-ion concentration of media and the Spirochetacee are the 
two chief additions, together with several pleasing pictures of the 
Pathfinders of Bacteriology. 


B. K. 


DISEASES OF THE SKIN. By Oxiver S. Ormssy, M.D., Professor 
and Head of the Department of Skin and Venereal Diseases, Rush 
Medical College (in affiliation with the University of Chicago); 
Dermatologist to the Presbyterian, Saint Anthony’s and West 
Suburban Hospitals, and the Home for Destitute Crippled Chil- 
dren; Consulting Dermatologist to the Orphan Asylum of the 
City of Chicago; Member of the American Dermatological Asso- 
ciation and of the Congress of American Physicians and Surgeons; 
Corresponding Member of the Section of Dermatology of the 
Royal Society of Medicine, London. Second edition. Pp. 1166; 
445 engravings and 4 plates in color and monochrome. Philadel- 
phia and New York: Lea & Febiger, 1921. 


Dr. Ormspy has made a thorough and complete revision of his 
book, Diseases of the Skin. Although four hundred pages have 
been rewritten and fifteen new diseases described, the size of the 
volume remains the same. This has been accomplished by the 
elimination of everything superfluous and by concise description. 
The excellence has been maintained throughout. 

The classification has been amplified notwithstanding the number 
of chapters remains the same. MackKee’s dosage and a chart descrip- 
tive of his method have been added. Many important references 


have been included enhancing the value of the work to those desiring 
research. 
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Numerous engravings and monochromes have been removed to 
make room for those more practical and artistic. ‘The present 
volume contains one hundred and forty-two more engravings than 
the former. 

The advances in syphilis are fully recorded. Among the new dis- 
eases described are the following: Keratolysis exfoliativa; follicu- 
litis ulerythematosa reticulata; vaselinomata; chondrodermatitis 
nodularis chronica helicis; precancerous dermatoses; nocardiosis 
cutis; Vincent’s disease; periadenitis mucosa necrotica recurrens; 
atrophy of the mucous membrane of the tongue and mouth. 

Dr. Ormsby is to be congratulated on the excellence of his work. 

F. C. K. 


TUBERCULOSIS AND How to Compat It. By Francis M. Por- 
TENGER, A.M., M.D., LL.D., F.A.C.P. Pp. 273. St. Louis: 
C. V. Mosby Co., 1921 


Tuts book is written for the patient, not for the physician. There 
are few books of worth published for the guidance of the patient 
save on two subjects—diabetes and tuberculosis. In these essen- 
tially chronic conditions the possibility of success in treatment 
depends upon the patient himself. 

Dr. Pottenger’s little volume consists of a summary of his talks 
with his patients. ‘The chapters are brief, each taking up a single 
proposition or very limited phase of the subject which is discussed 
without rambling or deviation. The book can thus be read chapter 
by chapter. The statements are clear and the style concise through- 
out. The tone is optimistic. The subject of treatment from the 
standpoint of the patient is thoroughly covered. Whether or not 
we agree with all of Dr. Potrnger’s views as stated in these pages is 
beside the point. The book is well calculated to stimulate the 
efforts and encourage the perseverance of the intelligent patient. 


A PuysicaL INTERPRETATION OF SHOCK, I;XHAUSTION, AND RESTOR- 
ATION. AN EXTENSION OF THE Kinetic THEorRy. By GEORGE 
W. Critz, M.D., Senior Consultant in Surgical Research, A. E. F., 
1917-1918; Professor of Surgery, School of Medicine, Western 
Reserve University. Edited by Amy F. Rowland, B.S. Pp. 
221; 120 illustrations. London: Henry Frowde, Hodder and 
Stoughton, 1921. 


Tuts volume presents a summarization of the many researches 
made by the author and his assistants in their laboratories and 
clinie at Cleveland, and of the author’s observations and research 
in this subject during the war. 
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The introduction, in two parts, bears upon the methods of pro- 
duction of shock and exhaustion in the soldier, and upon the coexist- 
ence of clinical phenomena and histologic changes in various organs 
in exhaustion. 

The mechanism of shock, exhaustion and restoration as elab- 
orated by the author is dwelt upon in the summaries of the earlier 
monographs on these subjects, and in addition there are restated 
the principles upon which shockless operations may be performed. 

Further, the author reviews the physical laws upon which he 
bases his theories, and develops his further researches upon the 
physico-chemical and electro-chemical considerations and interpre- 
tations of the mechanism of shock. 

Certain clinical phenomena, as fever, exophthalmic goiter, inhala- 
tion anesthesia, tetanus and strychnine poisoning are interpreted 
theoretically in the light of the author’s beliefs. 

The practical application of the kinetic theory in treatment is 
extremely interesting, as to the observations, deductions and sug- 
gestions offered which may be put into clinical practice to the benefit 
of the patient. 

The book is an excellent recapitulation of the well-known ideas 
of the author, and the addition of his observations on the battle- 
field adds an extra interest to the always intriguing subject of shock. 


FUNDAMENTALS OF BacTreRIOLOGY. By CHARLES BRADFIELD 
Morrey, Professor of Bacteriology, Ohio State University. 
Second edition. 171 engravings, 6 plates. Philadelphia and 
New York: Lea & Febiger, 1921. 


In this edition the author supplements the first with the mor 
recent developments in Bacteriology. He includes for discussion 
the system of classification as adopted by the American Societ: 
of Bacteriology, and their key to the genera of bacteria; the hydrogen- 
ion concentration method of standardization of media; selectiv: 
action of aniline dyes; the mechanism of invasion of microérganisms 
into the body; the origin of antibodies; and the nature of antigens 
with a table of antigens and antibodies. 

The book is well written and clarifies some abstruse points whicl: 
are ever stumbling blocks for the embryonic bacteriologist. ‘Th: 
author’s discussion of immunity and hydrogen-ion concentratio! 
particularly demonstrate this feature. In a clear and concise manner 
he has taken up the points just enumerated, and has brought his 
book as much abreast of the times as a text-book in a growing 
science can be. Many statements are followed by examples, which 
may add to their practicability and interest for the student. ‘Th 
discussions are brief, serving only as introduction to the study ol 
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bacteriology. The book is a good primer, but should be followed 
with more detailed books for the advanced student. 

A description of the individual bacteria is not included, con- 
stituting a new departure from the usual style of bacteriological 
text-books; so that in teaching the medical student, at least, it 
would not quite fill routine requirements. There is no detail in the 
book, which may favor the instructor by allowing him to expand 
on any topics which appear of more importance to him. In short, 
if brevity is the soul of wit, then the author has succeeded in putting 
before the bacteriologist, a clear, up-to-date text-book in the funda- 
mentals of bacteriology. L. J. 


SURGICAL Ciinics oF Norta America. Vol. I, Nos. ii and tii, New 
York and Boston numbers. Illustrated. Philadelphia and 
London: W. B. Saunders Company, 1921. 


THESE clinic reports are now an established publication and the 
Nos. i, ii and iii are respectively the work of Philadelphia, New York 
and Boston writers. Up to the present, at least, these new clinics 
are adhering to the real type of clinical reports, 7. e., with the elimi- 
nation of all unnecessary routine data in a case report, which data 
has no bearing at all on the subject. In these numbers there seems 
but one real dereliction of this type. 

The authors are all representative men in their subjects and their 
presentations are all worth careful scrutiny and study. There are 
thirty-four contributors in all to the two volumes, giving the reader 
excellent reading in a small, compact form that can be kept as a 
reference book. E. L. E. 


Essays ON SurGIcAL Supsects. By Sir Berkey Moyninan, 
Leeds, England. Pp 253; illustrated. Philadelphia and London: 
W. B. Saunders Company, 1921. 


Tuts book consists of a number of essays or articles that have 
been written and published at various times during the last few 
years. They have been altered somewhat and the statistics brought 
to date. This collection of articles is justified in the eyes of the 
author in that thereby is presented a consecutive train of thought. 

The works of the author need no recommendation. His style 
and diction are always the best, and one reads his sentences with 
at once an appreciation of the valuable facts presented as well as 
the charming style of their expression. It makes most pleasant 
and instructive reading. E. L. E. 
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MANuaL oF OPERATIVE SuRGERY. By BINNIE, 
M. D.,Surgeon to the Christian Church, the Research and the 
General Hospitals, Kansas City. Eighth edition. Pp. 1311; 162s 
illustrations. Philadelphia: P. Blakiston’s Son & Company. 


TuE greatest changes in this new edition will be found in the 
chapters on Thoracic, Abdominal and Plastic Surgery, all of which 
have been practically rewritten. The chapter on Orthopedics has 
been thoroughly revised and most of the article on War Surgery 
has been omitted. This volume contains more material in a smaller 
number of pages than does the preceding edition. 

The constant endeavor is to give aid and guidance to the surgeon 
when he is in trouble, putting emphasis on the unusual rather than 
on the common, as would a text-book. Hence the great space 
allotted to cardiac surgery, head surgery, retroperitoneal tumors, 
etc. The book is thoroughly up to date and complete in ever) 
respect. E. L. E. 


| Laporarory MAaNnuaL oF THE TECHNIC OF BasaL METABOLI: 
| Rate DETERMINATIONS. By Wa.rEeR M. Boorusy, A.M., M.D., 
and IRENE SANDIFORD, Pu.D., of the Mayo Clinic, Rochester, 
| Minn. Pp. 117; 13 illustrations. Philadelphia: W. B. Saunders 
Company, 1920. 

THE gasometer method of determining basal metabolic rate is 
herein presented very clearly and concisely. The book is more 
valuable to the laboratory worker in this line than to the clinician, 
who customarily uses the less complicated and sufficiently accurate 
methods based upon oxygen consumption. W. H. S. 


TREATISE ON FRactuRES. By Joun B. Roserts, M. D., Emeritus 
Professor of Surgery in University of Pennsylvania GraduateSchoo 
of Medicine, etc., and JamEs A. M.D., Associate Professo: 
of Surgery in University of Pennsylvania, Graduate School of 

| Medicine, Surgeon to St. Joseph’s,’St. Mary’s, St. Timothy’s and 

| the Misericordia Hospitals. Second edition. Pp. 755; 105! 

illustrations. Philadelphia: J. B. Lippincott Company. 


| Tue text of this second edition has been thoroughly revised to 
meet the needs that we know today govern the results in fractures 
As an outcome of the war we have gained enormously in our know!- 
edge of how to handle broken bones. The authors have fully appre- 
) ciated these advances and show us in this work the latest idea 

and the most modern treatment of fractures, A book of this type 


= 
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is now absolutely essential for any man treating fractures. Work- 
men’s compensation laws and the payment for all hospital accident 
cases have deepened theresponsibility of the one caring for a fracture. 
The numerous and excellent illustrations do more to present 
the subject properly than does the text unaided. The writers drive 
home the point that there is no fixed and dogmatic rule for fracture 
treatment unless it be that the surgeon have great adaptability, 
patience and constant supervision, for responsibility does not cease 
with the mere reduction of the fragments, for then come the most 
important features, namely, how to maintain the reduction and 
return the patient to activity with good function. E. L. E. 


SURGERY OF THE UppER ABDOMEN. By Joun B. Deaver, M.D., Pro- 
fessor of Surgery in the University of Pennsylvania; Surgeon-in- 
Chief to the Lankenau Hospital, and A. P. C. Asuuurst, M.D., 
Associate in Surgery in the University of Pennsylvania, Surgeon 
to the Episcopal Hospital. Second edition. Pp. 832; 207 illus- 
trations. Philadelphia: P. Blakiston’s Son & Company. 


Tue first edition of the work was published in two volumes and 
this, the second edition, has followed the same general plan. Many 
sections have been entirely rewritten, e. g., Gastric Ulcer, Infantile 
Stenosis of the Pylorus, Causes of Death after Operation on the 
Stomach and Duodenum, Jejunal Ulcer, etc. New material has 
been added on Operative Technic, Transgastric Excision of Ulcers, 
Resection of the Descending Duodenum, Surgery of the Spleen, etc. 

A great deal that was obsolete was omitted, as well as extensive 
bibliographical references and statistical tables have been condensed. 
Nearly 100 new drawings have been introduced and now in this 
hook of slightly over 800 pages more material is presented than 
was formerly included in two volumes running almost to 1000 
pages. 

The work is an excellent one, as would be expected it from these 
two authors. E. L. E. 


THe D1IaGNosis AND TREATMENT OF INTUSSUSCEPTION. By 
P. B. Ctupse, L.R.C.P., M.R.C.S., Consulting Surgeon 
to the Royal Prince Alfred Hospital, Consulting Surgeon to the 
Coast Hospital, Sydney. Second edition. Pp. 88. London: 
Henry Frowde, 1921. 


. . . . 
T'nis small clinical review on intussusception, it can hardly be 
called a monograph, as it is not sufficiently complete, contains the 
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author’s experience with this rather rare condition. It contains 
first a general description of the condition, followed by a discussion 
of the anatomy and etiology, succeeded by a description of the various 
varieties that are likely to occur. The diagnosis is also considered, 
but the greater part of the text deals with the treatment of the con- 
dition. The author, to a certain extent, uses intestinal irrigation 
and by quoting a few case reports he notes specifically the cure 
occasionally brought about by irrigation. He has operated upon 
253 cases and his operative results seem to be very satisfactory. 


J.H.M., Jr. 


Aips To CHemistry. By Parrringe, F.1.C., Public 
Analyist of the County of Dorsit. Lecture in Chemistry, King’s 
College, University of London. Pp. 280. New York: William 
Wood & Company. 


Tus useful hand-book presents in concise form, many useful 
facts in inorganic and organic chemistry. There is, however, no 
practical consideration of the medical aspects of chemistry pre- 
sented. E. B. K. 


CHEMICAL PaTHoLocy. BEING A DiscUSSION OF GENERAL PATHO- 
LOGY FROM THE STANDPOINT OF THE CHEMICAL PROCESSES 
INVOLVED. By H. We ts, Pu.D., M.D., Professor o! 
Pathology in the University of Chicago, and in the Rush Medica! 
College, Chicago. Fourth edition, revised and reset. Pp. 605 
Philadelphia and London: W. B. Saunders Company, 1920. 


Tue need of a fourth edition of this book within two years of th« 
third, points to the rapid growth both of scientific knowledge in thi 
domain and of the recognition of its value to clinician and investi- 
gator. A new chapter on the “Chemistry of Growth and Repair’ 
has been necessitated by the growing importance of deficiency dis 
eases and a separate chapter on “Anaphylaxis and Allergy”’ pro- 
vided. The many excellent features of previous editions, her 
generously reinforced with new material, require no further commen- 
dation in this Journal. EK. B. Kk. 
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Influenza as a Factor in the Activation of Latent Tuberculosis.— 
The incidence of active tuberculosis of the lungs following influenza 
and influenza pneumonias has been the subject of a number of papers 
since the epidermics of 1918-1919, many of these concluding with the 
observation that influenza had no appreciable effects on pulmonary 
tuberculosis, or even stating that the tuberculous were less susceptible 
to acute epidemic influenza than normal individuals. BotsLinrERE 
American Review of Tuberc., 1920, iv, 534) as early as December, 1918, 
encountered active tuberculosis in a number of individuals who had 
been seized with influenza only a few weeks previously, and who, up 
to the onset of influenza, had never varied from their usual standard of 
health. These cases recalled observations made during the pandemics 
of 1889 and 1890 to the effect that lungs that did not clear up within 
eight to ten weeks after an attack of “la grippe” were in many cases 
actively tuberculous. A census of a group of institutions devoted to the 
case of the tuberculous brought out the facts that from 15 to 20 per 
cent of the new cases of pulmonary tuberculosis presenting themselves 
since the onset of the influenza epidemic in 1918 gave no history sug- 
gestive of a previous lung lesion, and that they had been caused by the 
influenza. Further, the census indicated that the incidence of pulmon- 
ary tuberculosis has increased to the same extent during that period, 
and from the same cause. As the pathological basis for increased 
incidence of tuberculosis of the lungs following influenza, the author 
cites the acute hyperemia, interstitial edema and serous exudate which 
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according to him accompany even uncomplicated cases as tending to 
break down the protective barriers of a dormant tuberculous lesion. 
He points out that this tendency is much more marked in the instance 
of influenza and influenzal pneumonias than it is in ordinary lobar and 
bronchopneumonias. A second factor is that of lowered resistance, 
based on the negative von Pirquet reaction found during and for some 
weeks after influenza, a condition likewise obtaining in measles. The 
author does not mention the possibility of increased susceptibility to 
primary infection as a factor in postinfluenzal tuberculosis. 

Agglutination in Influenza.—Uruneim (Jour. Infect. Dis., 1920, xxvii, 
460) studied the sera of patients with influenza as to whether the serum 
of the patient would agglutinate the influenza bacillus obtained from 
the same patient and whether agglutination would take place with 
heterologous strains. The antigen consisted of cultures isolated from 
the nose or throat and suspended in salt solution. After thorough 
shaking, a homogeneous emulsion was usually obtained, spontaneous 
clumping occurring in only one instance. Thirty strains were isolated 
from as many patients and tested with the serum from these patients 
during different stages of the disease. It was found that 11 gave a 
positive agglutination with their own bacilli, 6 in a dilution of 1 in 160, 
4 in 1 in 60, and 1 in 1 in 20. With the exception of one strain, which 
gave an agglutination of 1 in 40 with 3 sera of other patients, no cross 
agglutination was encountered in any serum tested. The blood of 
9 patients was examined during different stages of the disease; % 
showed a constantly negative result, while in 1 instance the agglutina- 
tion became positive in a dilution of 1 in 80 in the convalescent stage. 
Three strains were isolated from the throat of 1 patient, only 1 of 
which gave agglutination with the patient’s serum. Seven of the 
11 which gave agglutination with the homologous strain occurred 
in uncomplicated influenza and 4 in influenza pneumonia. Of the 
remaining 19 negative cases, 10 had pneumonia. 
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The Use of a High Fat Diet in the Treatment of Diabetes Mellitus. 
Second Paper: Blood Sugar.—NerwsurcH and Marsa (Arch. Int 
Med., 1921, xxvii, 699) supplement a previous communication (Arch 
Int. Med., 1920, xxvi, 625) in which they reported briefly the 
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results of an investigation of the effects of a diet whose energy 
came largely from fat, to which was added sufficient protein 
to maintain nitrogen balance, and the minimal carbohydrate neces- 
sitated in making up a diet that a human being can eat over a 
long period of time. It was shown that with such a diet glycosuria was 
avoided in severe diabetics and that acidosis was not produced. The 
present paper presents the blood-sugar determinations in 45 cases 
treated by this method. All but 5 more or less promptly responded with 
a reduction of the blood sugar to within normal limits. Of the 5 which 
did not reach a desirably low percentage 2 were suffering from severe 
complicating diseases and 1 was suspected of not adhering to his diet. 


Dermatitis and Allied Reactions Following the Arsenical Treatment 
of Syphilis.—A detailed review is given by Moore and Kemet (Arch. 
Int. Med., 1921, xxvii, 716) of 23 cases of dermatitis and allied 
reactions following arsenical treatment which have occurred during the 
last six years in the syphilis department and in the wards of the Johns 
Hopkins Hospital and in the private practice of the authors. Five of 
the 23 cases terminated fatally. From the evidence presented it appears 
that the lesions of syphilis and the duration of the disease exercise no 
modifying influence upon the dermatitis. Dosage, technic of adminis- 
tration, impurities in the drug and the type of chemotherapeutic arsenic 
compound can be excluded as etiological factors. Reactions of this 
group tend to appear early in the course of treatment. The lesions may 
be classified, on the basis of the constitutional manifestations and their 
importance, as mild or severe. In the mild group fall urticaria and 
erythematous and herpetic rashes. In the severe group are macular, 
maculo-papular and exfoliative rashes, itching and stomatitis. In some 
cases certain prodromal symptoms may be recognized; itching, mild or 
fleeting skin eruptions, prolonged fever or marked malaise. The occur- 
rence of any of these during the use of arsenical products should lead 
to a suspension of treatment and a general survey of the patient. Urti- 
caria is fairly common in association with the nitritoid crisis, is not 
accompanied by the more severe constitutional manifestations and does 
not contraindicate continuance of arsenical treatment. The authors 
call attention to characteristic alterations in the blood picture, which 
were present in 14 of the 16 cases studied. The changes consist, in 
general, of leukopenia, decrease in polymorphonuclear neutrophiles, 
eosinophilia, increase of the large mononuclear-transitional group and 
the appearance of many fragile cells. The complications of dermatitis 
exfoliativa, including acute nephritis, polyneuritis, jaundice, skin infec- 
tion, bronchopneumonia and septicemia, are discussed. In considering 
the possible etiological factors in reactions of this group the authors 
cite Auer’s recent work and agree that arsphenamine may lower the local 
threshold for an unknown antigen which in its turn causes an anaphy- 
lactic reaction, and thus may cause the deposit of arsenic in the struc- 
tures where its toxic action is observed, notably in the bone-marrow 
and in the skin. 


Fatal Chronic Nephritis in a Fourteen-year-old Girl with only One 
Kidney and a History of Scarlet Fever.—Prerrer and Lucker (Arch. 
Int. Med., 1921, xxvi, 661) report a careful clinicopathological study 
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of a fatal case of renal disease in a fourteen-year-old girl. She 
had pneumonia at the age of two, typhoid fever at the age of 
three, and mumps at the age of four. At the age of seven she suffered 
from an attack of scarlet fever, after which she was never strong. There 
was no history of kidney involvement or edema. She had occasiona! 
attacks of belching and vomiting, which were more severe during the 
past two months. Two months before admission she had an attack of 
marked blurring of vision and loss of power and sensation in her left 
arm and both legs, and some difficulty with speech and swallowing 
These symptoms disappeared within two weeks. Two weeks before 
admission she had an attack diagnosed as “ grippe.’’ Her menses began 
at the age of twelve and were exceedingly free, later being associated 
with bleeding from the nose. The last period commenced nine day 
before admission and continued with excessive nose-bleed and bleeding 
from the gums until admission. The positive features of the physica! 
examination included a urinous odor to the breath, evidence of recent 
bleeding from the nose, the lips and the gums. Blood-pressure 148,132 
Urine, 1008; alb. ft. tr.; many red blood cells and white blood ce!!s 
Red blood count, 2,270,000. White blood count, 5200. Hemoglobin 
50 per cent. Platelets, 220,800. Blood-urea nitrogen, 210 mg. per 
100 ce. Blood plasma, COs, 29 vols. per cent. Phenolsulphonephthalein 
test, -0 in two hours. During the next three days the blood plasma 
COs, increased to 50 vols. per cent, but the blood-urea nitrogen rose to 
228 mg. per 100 ce, and after a steady downward course she died four 
days after admission. Necropsy revealed early general arteriosclerosis; 
slight congestion and edema of the lungs; slight fibrosis of the spleen 
submucus hemorrhages of the intestines; cloudy swelling of the liver; 
slight cardiac hypertrophy; aplasia of the left kidney and its ureter 
The authors then give a detailed description of the gross and hisio- 
pathological condition of the small right kidney: a combination of tru: 
chronic interstitial nephritis and chronic glomerulonephritis, showing 
also a remarkable degree of frustrated regeneration. They point out 
the striking similarity of their photographs to that used by Aschoff to 
illustrate “genuine” contracted kidney (true chronic interstitial! 
nephritis). In the discussion the authors review the two types of 
nephritis which occur as complications of scarlatina, acute interstitial! 
and acute glomerulonephritis, and point out the rarity of an opportunit 
to study the terminal stage of nephritis following scarlatina. ‘Th 
speak of the rarity of true chronic interstitial or glomerular nephriti 
before the age of twenty. The literature on true agenesis of the kidne 
is reviewed. The authors reach the tentative conclusion that thi 
unusual picture was the result of the injurious action of scarlatina initiat- 
ing a nephritis, which because of the inadequate and possibly anomalou 
kidney present, rapidly resulted in a condition analogous to chroni: 
nephritis of adu'ts. 


Comparative Systolic Blood-pressure Readings in the Arm and Leg 
in Aortic Incompetence.—A careful study of 24 cases of aortic incom- 
petence led WILLIAMSON (British Med. Jour., May 21, 1921, p. 734) to 
doubt the generally accepted statement that a diagnostic sign of aortic 
insufficiency is the higher systolic arterial pressure in the leg compared 
to that in the arm when the patient is at rest and in the recumbent 
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position. The author found that though higher systolic readings in 
the leg than in the arm appear in the majority of cases of aortic incom- 
petence, there is a large minority (25 per cent) in which they do not 
obtain. The difference in the readings is due, according to the author, 
not to aortic insufficiency but to commonly associated conditions of 
hypertonic contraction or hypertrophy of the muscular walls of the 
arteries with or without sclerotic changes. In any event the large 
majority of cases in which the arteries were thickened showed the differ- 
ence, While in children in whom the arteries were not hypertrophied 
the phenomenon was relatively rare. The difference in pressures, there- 
fore, is vascular, not cardiac in origin. 


The Control of Hemorrhage by the Intramuscular Injection of Cal- 
cium Chloride.—Grove and Vines (British Med. Jour., July 9, 1921, 
p. 40) recommend the intramuscular injection of calcium chloride for 
the treatment and prophylaxis of hemorrhage. The dose employed 
was 100 minims of a 1 per cent solution, and the injection was deep into 
the gluteal muscles. A subcutaneous injection is painful and is regularly 
followed by sloughing. It is not possible to state definitely the action 
of calcium salts in controlling bleeding. It is probable there is a direct 
constrictor effect on the bloodvessels, and, furthermore, the increased 
calcium content of the blood may promote combination between cal- 
cium and blood lipoids with a consequent acceleration of clotting. The 
dose may be repeated at the end of twenty-four hours and again a day 
later. 

Further Report on the Treatment of Sleeping Sickness.—The treat- 
ment employed by MarsHALL and VassaLLo (British Med. ./our., May 
28, 1921) is a combination of intravenous and intrathecal injections of 
organic arsenical preparations (neo-kharsican). The theory on which 
this therapy is based is that the trypanosomes having once reached 
the cerebrospinal canal were, after a certain time, immune to any 
medication via the blood stream. It is generally agreed that the intra- 
venous injection of an organic arsenical sterilizes the blood stream in a 
short time. But a relapse soon occurs, probably because the focus of 
infections in the central nervous system is not acted upon by the drug 
in the blood. Hence a permanent cure can be effected only by sterilizing 
both the blood and lymphatic stream and the cerebrospinal cavity. 
While it may be early to state positively that the present treatment 
promotes definite cure, the authors feel optimistic in the face of the 
results obtained. Several of their cases have gone well beyond a year 
with one dose of treatment, and they have all invariably improved in 
health and no trypanosomes have been found in the blood or the spinal 
fluid, although they have been subjected to repeated and careful inves- 
tigations. 


Renal Irritation in Man from High Protein Diet.—Squier and New- 
BURGH (Arch. Int. Med., 1921, xxviii, 1) present the clinical histo- 
ries and laboratory findings of 4 cases of hypertension in which 
urinary evidence of renal disturbance was slight or absent, before 
and after short periods of forced high protein-feeding. In each case the 
appearance of red blood corpuscles in the urine resulted, in 3 cases 
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albumin was found, having been previously absent; in 1 case the amount 
of albumin in the urine was markedly increased and in 3 cases a definite 
increase in eye-ground changes was noted following the meat diet. 
Neither restricted nor forced protein-feeding had any influence on the 
blood-pressure in any of these cases. A case of recently active nephritis 
showed similar results after high protein diet, except that the red blood 
corpuscles which made their appearance in the urine failed to disappear 
promptly, as in the first 4 cases, on return to normal diet, but persisted 
for at least five months. Two cases undergoing this test were found to 
have kidney impairment which had not previously been suspected. 
Forced meat-feeding for two successive meals was invariably sufficient 
to cause the appearance of red blood corpuscles in the urine of 5 
normal young men. The authors reach the conclusion that high protein 
diet in man is a renal irritant. 


An Atypical Bacillus Paratyphosus B Infection.—MorcGan (Bull. 
Johns Hopkins Hosp., 1921, xxxii, 195) reports a case of cysto- 
pyelitis following urethral stricture and urethrotomy, and a detailed 
account of the cultural and biological characteristics of the caus- 
ative organism is given. The author reviews the literature and 
points out that, especially during the World War, there have been many 
reports of similar organisms which fall, in the classification of Bainbridge 
between B. paratyphosus B and B. enteritides (Gartner). These 
organisms have been variously called “ B. paratyphosus C,” “ Inagglu- 
tinable B. paratyphosus B,” “Paracolon bac.,” ete.; but the author 
agrees with Schultze that they should be considered as a variant of the 
B. paratyphosus B originally described by Schottmiiller (who also 
first described the clinical picture of pyelitis caused by this organism), 
when, as in the case described, the organism shows only slight or mod- 
erate serological differences from the accepted B. paratyphosus B. 


PEDIATRICS 


UNDER THE CHARGE OF 
THOMPSON S. WESTCOTT, M.D., anp ALVIN E. SIEGEL, M.D., 


OF PHILADELPHIA. 


The Food Requirements of Children. I. Total Caloric Require- 
ments.—Hotr and Faues (Am. Jour. Dis. Children, January, 1921) 
say that in calculating the total caloric requirements of children, there 
must be considered separately the component parts of which the total 
is made up. These are the requirements for basal metabolism, for 
growth, for muscular activity, and the food values lost in the excreta. 
The basal requirements which have been determined by Benedict 
and Talbot are highest per kilo at about the ninth month, and steadily 
fall from this time up to adult life. The food value lost in the excreta 
normally is a nearly uniform proportion of the intake, about 10 per 
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cent for all ages after infancy. The requirements for growth are 
greatest during the period when the growth is most active during 
the first year of life and during adolescence. They are nearly uniform 
from the fourth to the tenth or eleventh years. The average for 
three factors—basal, growth requirements and food values lost in 
excreta—are nearly uniform for children of the same weight living 
under the same or similar conditions. The requirement for activity 
is the only factor which varies widely with different individuals. The 
great difference in the calculations of different writers, who have 
estimated theoretical values for total calories per kilo for children, are 
in part due to the fact that they have not sufficiently considered the 
different component parts which make up the total. The average 
caloric requirement of children according to the observations reported 
in this paper is about 100 calories per kilo at an age of one year or about 
9.5 kilos. For boys it falls to about 80 calories at six years or about 
20 kilos, and remains practically constant at this value up to the age 
of fifteen years, the increasing requirements for activity being met 
by the reduction in the basal requirements per kilo. After an age 
of about fifteen years or about 50 kilos is reached, the calories per 
kilo can rapidly be reduced to adult standards of about 48 calories 
per kilo. The requirements for girls falls to 76 calories per kilo at 
six years or about 20 kilos, continues at this value until the tenth 
year, when it rises because the basal requirement is nearly constant 
while there is an increase in needs for growth and activity. The 
requirement remains at 80 calories per kilo until growth is complete, 
and it then falls rapidly to adult standards of about 44 calories per 
kilo. In these calculations a much higher value for calories per kilo 
during adolescence has been allowed than that given by others. This 
seems to be absolutely essential, because of the increased growth needs 
at this time and the large requirement for muscular activity. Accord- 
ing to their allowance the total daily caloric requirement of children 
of both sexes during adolescence exceeds by nearly 1000 calories the 
requirements of the adult man or woman of moderate activity. Children 
who are under weight require more calories per kilo than those who 
are of average weight for their age. Children who are overweight 
require fewer calories per kilo than those of average weight. 

Calcium in the Blood of Children.—Denis and Tapor (Am. Jour. 
Dis. Children, January, 1921) have modified Lyman’s method. They 
employ citrated plasma (0.1 gm. of solid sodium citrate to 100 ce of 
blood), and they use a variety of standards for the final nephelometric 
reading. These standards are made up to contain 0.2, 0.15 and 0.1 
mg. respectively of calcium. In 119 samples of blood from patients in 
the children’s ward, irrespective of diagnosis, the maximum figure was 
13.5 and the minimum 1 mg. per 100 ce of blood plasma. In 22 
normal adults the maximum was 12.1 and the minimum was 7.2 mg. 
and the average was 10 mg. of calcium per 100 ce of plasma. In 28 
cases of rickets, 7 in the acute and 21 in the convalescent stage, some 
gave calcium values distinctly below the normal, but as some of these 
were suffering other illnesses such as pneumonia, no definite conclu- 
sions could be drawn. In tetany the calcium content of the serum 
was extremely low. The administration of calcium chloride, 25 grains 
three times a day, in 2 cases gave a marked increase in the blood cal- 
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cium in 1 case. Associated with this increase was the disappearance 
of the symptoms and apparent cure. In cases of convulsions not 
due to tetany the blood calcium was very low. This was especially 
true in epilepsy. In 25 cases of lobar pneumonia, bronchopneumonia 
and acute bronchitis the blood calcium was very low. After the crisis 
it rose somewhat. There was no calcium excretion during the febrile 
stage, but there was after the crisis. 

The Ulcerated Meatus in the Circumcised Child.—BrenNeMann 
(Am. Jour. Dis. Children, January, 1921) notes that the ammoniaca! 
diaper occurs less frequently and less severely with cream mixtures 
than with simple whole milk mixtures or even with dried milk mixtures. 
This would rule out fat alone as a cause of this condition. The writer 
thinks that in a milk mixture it occurs less frequently if the fat 
is relatively higher than the protein and the salts as compared with 
their normal relative representation in whole milk. It occurs more 
frequently if the normal proportion is maintained or if the fat is rela- 
tively lower than the protein and salts. The condition has been 
observed in which partly fat free milk was used. The protein and 
salts must also be considered as possible causative factors. The 
failure of the ammonia to occur except in connection with the wet 
diaper in place, together with the peculiar behavior of the ammoniacal 
diaper would suggest a further non-dietetic factor existing in the dia- 
per itself. The ammonium salts are fairly stable. Alkalies in the diapers 
have been set forth as the factor responsible for the breaking-up of 
the ammonium salts. The source of this may be strong alkali soap 
used in washing and not thoroughly rinsed from the diapers or bed- 
ding. Alkaline stools may also set about the same breaking-up 
of ammonium salts. Bacteria have also been suggested as causative 
factors. While the whole proposition of etiology is not clear, still it 
is justifiable to believe that there are at least two factors present: 
First, there is the excessive excretion of ammonium salts due to lack 
of balance of the diet, and second either alkaline stool or unrinsed 
soap in the diaper itself or bacteria, which break up the ammonium 
salts and liberate free ammonium. 


Chronic Tuberculous Hilus Pneumonia in Children.—GreENBER« 
(Am. Jour. Dis. Children, January, 1921) reports 2 cases. He says that 
extensive tuberculous lesions about the hilus may occur in infants 
and young children and pursue a rather chronic course. Recovery 
probably takes place in the majority of the cases even in children 
under two years of age. The onset in this type of pulmonary tuber- 
culosis is more or less gradual, and there may be no lung signs until 
after the disease has lasted for some time. Irregular fever, sweating, 
expiratory obstruction, diminished breathing, with impaired reso- 
nance, a positive von Pirquet and a characteristic roentgen-ray picture 
are among the earlier manifestations. Enlargement of the supra- 
clavicular |ymph nodes, positive results from the guinea-pig inocu- 
lations of material from lung puncture or of sputum, and the presence 
of tubercle bacilli in the sputum may be found later in the course of 
the disease. This form of tuberculosis should be suspected in infants 
or children with prolonged irregular fever and sweating, with a positive 
von Pirquet. 
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Blood Volume in Infants Estimated by the Vital Dye Method.— 
Lucas and Dearina (Am. Jour. Dis. Children, January, 1921) found 
great variation in blood volume per cent. in newborn infants, ranging 
from 10.7 to 19.5 per cent of body weight and from 107 to 195 ce per 
kilogram, and the pigment volume from 304 to 899 cc. The average 
for these were blood volume per cent, 14.7; blood volume per kilo- 
gram, 147 cc; and pigment volume, 521 ce. Another one of the 
interesting variations was that found between plasma volume and 
red cell volume. The plasma volume per cent was small as com- 
pared with the relatively high red cell percentage. These findings 
were fairly constant in the newborn during the first ten days. No 
reason could be given for the wide variation beyond the fact that the 
blood during the first few days undergoes a definite adjustment to 
the new surroundings. From studies on blood protein and blood 
sugars it is known that a similar wide variation occurs during the 
first few days before the normal averages are established, and the 
blood volume undoubtedly goes through this same period of adjust- 
ment, when the blood-forming organs are first called upon to function 
independently of any assistance from the maternal circulation. There 
does not seem to be any constant relation between blood volume and 
weight, length or age in hours or days up to the fifteenth day. In the 
infants from fifteen days to one year of age there was a definite uni- 
formity constant for the individuals, and the variations between 
individuals were much less marked than in the first fifteen days, the 
extremes being from 9 to 12.6 per cent, and the average 10.9 per 
cent. There was a fairly definite attempt to stabilize the blood volume 
during the first few months; and for any given infant over a period of 
several months, the blood volume remained at a fairly constant level. 

A Study of the Spinal Fluid in Fifty-two Cases of Congenital Syphilis. 
—Kineery (Jour. Am. Med. Assn., January 1, 1921), in a study of 52 
cases, found an unquestionable diagnosis established by the presence 
of the accepted symptoms and stigmas of prenatal infection, the 
presence of definitely positive reports or both. The findings reported 
were those found in the routine puncture without any reference to 
any indications or group of presenting symptoms. In every case the 
patient had remained long enough under observation to substantiate 
any doubtful findings, and to observe any developing symptoms, or 
the occurrence of former ones not demonstrable at the time of the 
first examination. The ages varied from three weeks to twenty-one 
years of age. Of the total of 52 cases, 15, or 28.8 per cent, presented 
some deviation from the normal, according to the accepted standards 
of spinal fluid findings. The cases divided themselves into two groups 
according to the extent or severity of the infection. The first group 
I, which only slight changes had taken place up to the time of the 
puncture, consisted of 4 cases. In 3 of these the Wassermann reaction 
on the cerebrospinal fluid was 1+; in 2, 2+. In addition the cell 
count revealed a slight pleocytosis. The highest cell count in this 
group was 15 and was associated with an increase in solids to like 
degree. The early central nervous system impairment was clinically 
substantiated by the presence of chorioretinitis, increased reflexes and 
in 1 case by severe nerve deafness. The second group comprised the 
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more severe grades of involvement. There were 11 cases each of 
which gave a definitely positive Wassermann reaction. There was a 
striking parallelism between strongly positive Wassermann reactions 
and definite albumin and globulin increase. There was a striking lack 
of parallelism between the degree of pleocytosis and the other strongly 
positive findings. The cell count in these cases varied between 6 
and 159. In addition to the interesting changes in the cerebrospinal 
fluid this group presented clinical symptoms of considerable gravity. 
Four cases presented the clinical picture of juvenile general paresis. 
The other 7 of this group presented other involvements of the nervous 
system. Two of these were distinctly retarded mentally. Four 
suffered from pupillary and deep tendon reflex changes. The other 
patient of this group had a severe cutaneous involvement without other 
demonstrable changes. 


OBSTETRICS 


UNDER THE CHARGE OF 


EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THB JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


The Effect of Pregnancy upon the Circulation.—At a meeting of 
the Obstetrical Society of Vienna, in a discussion upon this subject, 
Wenckesacu (Zentralbl. f. Gyniik., 1920, Nr. 38) believes that the 
most important question in a case of pregnancy complicated by disease 
of the heart or vessels is whether pregnancy should be interrupted 
or allowed to go to term. One could base such a decision not only 
on the condition of the heart, but on the question as to whether it is 
performing its functions. The consideration of such a case includes 
many factors. One is the question whether the patient has a living 
child. If she has not, an additional effort should be made to save 
the life of the infant. The general health, the condition of nutrition, 
the hygiene of the patient, all the circumstances of her life must be 
considered. In studying such a case, one must not fail to include the 
peripheral vascular system, for the condition of this may prove of 
the greatest importance. Opinions differ greatly as to the prognosis 
for a pregnant patient having a lesion of the heart. Some are opti- 
mistic and others believe it to be of the gravest import. Each case 
must be judged upon its merits and reliable grounds for judgment 
cannot be obtained until a concerted study of the subject is made 
by pathologists, internists and obstetricians. In continuing the 
discussion, Thaler would interrupt pregnancy in such a patient only 
when the compensation was failing. A diseased heart with good 
compensation and with the patient under favorable circumstances 
furnishes no indication for the interruption of pregnancy. If, during 
gestation, the heart begins to fail, medical treatment with rest should 
first be tried. If the patient improves and compensation is established, 
interference should be postponed. Under such conditions, if one can 
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co..trol the patient’s environment, a pregnancy can frequently be 
carried on to its normal termination. There is analogy between these 
cases and those of nephritis complicating pregnancy. In neither case 
must the condition be considered hopeless so far as the pregnancy is 
concerned. When, however, we cannot control the failure of com- 
pensation by medical means, when complications such as excessive 
development of nephritis or goitre develop, then pregnancy must be 
interrupted. The question will then come up as to whether steriliza- 
tion shall be practised with the ending of the pregnancy. Where there 
is acute endocarditis, or where the heart lesion developed recently, 
the indication for sterilization is not so pressing. The worst cases 
of heart lesion in pregnancy are mitral stenosis. In some cases, how- 
ever, if the patient can be tided over one pregnancy, a subsequent 
one may proceed without complications. Under many circumstances 
the interruption of pregnancy should be accompanied by sterilization. 
It is interesting to note how rarely death occurs from cardiac failure 
in pregnant and parturient women. Among 60,000 patients there 
occurred but 11 such cases. When these cases are analyzed, there 
were 7 who had suffered from heart lesions for a considerable time 
before coming to hospital. Three of these patients had serious lesions 
in the spinal column. In the remaining 4 there was fatal lack of com- 
pensation and in 3 of these the patient had grown very rapidly worse 
just before labor. In 3 cases autopsy showed a recurrent endocarditis. 
These patients were admitted to the clinic very shortly before death. 
One patient had been under observation for some time, and without 
evidence of a serious cardiac condition. This had rapidly developed 
just before death. The question arises what method of delivery should 
be practised at term in a patient suffering from a severe heart lesion? 
Abdominal Cesarean section is undoubtedly best. When one con- 
siders the effect of pregnancy upon the general circulation, we find 
that the influence of the hormone upon the condition of the blood 
must be taken into consideration. These substances are produced 
by the epithelium of the trophoblasts. It is thought that their influ- 
ence upon the circulation in pregnancy is more potent than the mechan- 
ical disarrangements occasioned by pregnancy which have hitherto 
been considered the essential factors. This is seen especially in the 
vessels of the peripheral circulation and in early pregnancy when 
the uterus is too small to influence the circulation by pressure. The 
development of varicosities may also be ascribed to this source and also 
certain changes in the heart muscle. The hypertrophy of the heart 
often seen during pregnancy must, to some extent, be the result of the 
presence of these substances in the blood. We know that the actual 
quantity of the blood is not increased during pregnancy and hence, if 
hypertrophy is to develop, it must be from some other reason than the 
additional labor of propelling a larger quantity of blood. Kautsky 
considered mitral stenosis the most important condition of the heart 
in pregnancy. The form seen in these patients is not that observed 
after the ordinary rheumatic attack, and there is usually accompany- 
ing the stenosis mitral insufficiency. Observations show that the mitral 
orifice is changed in shape and size during pregnancy, and that this 
does not resemble the congenital condition sometimes seen in newborn 
children. This condition is observed in women who have had chorea, 
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sclerosis and ulcer of the stomach. While a moderate degree of sten- 
osis without insufficiency may do little harm, compensation is so apt 
to fail that one can understand the high rate of mortality. Where 
stenosis develops after an infection, especially if insufficiency be present, 
the prognosis is very bad, even though there may be apparently com- 
pensation. When such patients come into labor, they are threatened 
with acute edema of the lungs or rapid dilatation of the heart. In 
the puerperal period, they are apt to develop endocarditis, sometimes 
acute and sometimes developing gradually. With regards to aortic 
insufficiency, we must distinguish three causes: One is rheumatism, 
another arteriosclerosis and a third syphilis. The last is especially 
dangerous because the coronary arteries are often involved and during 
labor the patient may die from sudden dilatation of the heart. Aneu- 
rysm of the aorta may develop during labor and this may produce severe 
complications even in pregnancy by its gradual development. The 
least dangerous is the rheumatic form, especially if compensation is 
maintained. There is probably no greater mistake in diagnosis during 
pregnancy than the frequent recognition of mitral insufficiency. Sys- 
tolic murmurs are so often heard at the mitral area and also at the pul- 
monary area with accentuation of the second pulmonary sound that 
this mistake is not unreasonable. We have often a rapid pulse and 
some times a capillary pulse in addition. In these cases dropsy is of 
considerable importance as a symptom. Mitral insufficiency, unac- 
companied by involvement of the kidneys and with good compensation 
is not a very grave condition. In cases where interference must be 
practised, the choice should be abdominal Cesarean section, under 
anesthesia by local injection or into the spinal cord in the region of 
the sacrum. Such anesthesia disturbs as little as possible the intra- 
abdominal tension and embarrasses the heart to the least degree. 
The operation should include the resection of the Fallopian tubes for 
sterilization. 


The Treatment of Antepartum Hemorrhage.—At a conjoint meet- 
ing of English Medical Societies, Tweepy (Proceedings of the Royal 
Society of Medicine, November, 1920) stated his well known views con- 
cerning the treatment of antepartum hemorrhage. He does not believ« 
that hemorrhage not arising from placenta previa is accidental, and he 
is strongly impressed with the inaccuracy of those who deal with these 
cases in estimating the actual amount of blood loss. In the Rotunda 
Hospital, antepartum hemorrhage is not considered to be present unless 
it becomes of considerable severity. So many insignificant hemorrhages 
are not recorded. In 13,924 deliveries, there were 49 cases of accidental 
and 45 of unavoidable hemorrhage, and in the out-patient service, in 
15,543 cases, there were 47 of so-called accidental bleeding. If all hemor- 
rhages are reported, the percentage becomes much greater, and by this 
method in 3600 deliveries, there were 44 cases of hemorrhage, most of 
them of little importance. In another hospital 105 cases of accidental 
hemorrhage were reported in two years, of which 83 subsided when the 
membranes were ruptured; 7 died and 15 were treated more radically. 
From this it would be inferred that there were 22 serious hemorrhages. 
Among Tweedy’s 49 patients, there were 22 in a serious condition 
treated by packing the vagina; 2 hospital patients died and 7 in the out- 
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patient service. In 5 of the 7 the tampon was used. He thinks that 
the 2 deaths in hospital arose from intraperitoneal hemorrhage. In 1 
not more than a pint and a half of blood was in the uterus and in the 
other, the patient was delivered by natural labor, dying after the third 
stage. In Tweedy’s later work at the Rotunda, in three years he 
encountered 23 cases of accidental hemorrhage. Acting upon the knowl- 
edge that this complication often arises from toxemia complicating 
pregnancy, Cesarean section was performed when toxemia was produc- 
ing the hemorrhage. Three of these operations were done successfully, 
and in all 3 there was blood in the abdominal cavity and in 1 the 
ovarian artery beneath the Fallopian tube was bleeding. Of the remain- 
ing 21 cases, 8 were treated by the tampon. There were no deaths from 
loss of blood, but 1 woman died from sepsis ten days after delivery. 
Taking both series of cases together, there were 72 in 18,000 deliveries 
with 2 deaths. In 30 the tampon was used. Before this method was 
adopted in the institution, in 3600 patients, there were 5 deaths. The 
writer is convinced that the use of the tampon is valuable because it 
impedes the circulation in the uterine vessels. It also causes the uterus 
to contract. The writer believes that the efficiency of the treatment 
depends on the way in which it is applied. The left hand should be 
passed into the vagina, with the palmar surface directed toward the 
hollow of the sacrum and the tips of the fingers lying behind the cervix. 
Small pieces of cotton wool, squeezed out of lysol solution, each the size 
of the thumb knuckle, are then taken and inserted by means of the 
right hand around the cervix. The fingers of the left hand are utilized 
to squeeze the pellets into a compact mass, forcing the spaces between 
them to permit the insertion of other pellets. This process is continued 
from above downward until the vulva is reached and no more cotton 
can be inserted. A T-bandage is then applied to keep the tampons in 
position and an abdominal binder is fastened tightly from above down- 
ward, and when it is removed, only so much blood will be found as 
escaped during the operation. Its application is not easy, nor without 
danger. If the first effort to stop bleeding in this way is not successful, 
the tampon must be removed entirely and the attempt repeated. Pain, 
distress and some shock follow its application and the mucous membrane 
of the vagina is wounded, rupture of the uterus may occur. The writer 
believes that in the vicinity of the internal os intraperitoneal hemorrhage 
is controlled by this method. A leak from an ovarian artery would not 
be prevented. The writer believes that hysterectomy is not indicated 
in accidental hemorrhage. He also states that the fact that the 
membranes have ruptured does not contraindicate the treatment. 

In discussion, Shaw, of Manchester, had not used the method of 
packing because he believed that it predisposed to septic infection, and 
that, as applied by the general practitioner in private practice, it is not 
only dangerous but inefficient. His method consisted of rupturing the 
membranes, applying an abdominal binder tightly, and giving ergot or 
pituitrin. Williamson, at St. Bartholomew’s Hospital, in 2600 patients 
had 98 cases of antepartum hemorrhage, with a mortality which varied 
in the different groups of cases. They were treated by various methods, 
and his experience had convinced him that tamponing the vagina is a 
valuable method in the treatment of antepartum hemorrhage and by 
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this bleeding in many cases can be arrested. He believes that cases of 
concealed hemorrhage caused by toxemia require Cesarean section, if 
uterine contractions are absent and the cervix is not dilated. In cases 
which are not toxemic, he would employ the tampon until dilatation 
developed, when he would practice bipolar version or introduce de 
Ribes’ bag. He believes that the tampon acts by stimulating muscular 
contraction and he does not believe that it can check hemorrhage by 
pressing the uterine arteries. 

In discussion, the majority of opinions seemed to be that midwives 
should not be shown how to apply a vaginal tampon; that if the method 
is taught to students, it should be taught as thoroughly as possible and 
that great stress should be laid upon the necessity for careful 
antisepsis. 
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Fibroids of the Ovary.—Ovarian fibromata comprise approximately 
2 per cent of all ovarian tumors and may occur from the time of puberty 
to an advanced age. The majority occur in single women about the 
time of menopause. The size and weight of these tumors vary extremely 
and the etiology has always been obscure. In reporting a case of this 
rare disease, CLARK and GaBE (Am. Jour. Obst. and Gynec., 1921, i, 
603) state that in the majority of the reported cases patients have 
complained of a swelling of the abdomen, pain of varying degree, often 
none at all, and not infrequently of feeling a hard mass through the 
abdominal walls. Other symptoms, such as frequency of urination, 
constipation, etc., are due to varying mechanical factors. Objectively, 
the tumor is usually palpated without difficulty. Its consistency, 
mobility and unilateral occurrence are significant. One feature, how- 
ever, is of marked diagnostic importance when present, namely, ascites. 
The weight attached to this finding has been especially emphasized by 
English writers on the subject. It may be recalled that fibroma else- 
where, and especially in the uterus, is rarely associated with ascites. 
The presence of ascites with intra-abdominal carcinomatosis, located 
either primarily or secondarily in the ovary as a tumor mass, is com- 
mon, but is associated with many other signs and symptoms not found 
in fibroma of the ovary. In other benign tumors of the ovary, ascites 
is usually lacking. It, therefore, seems of considerable diagnostic 
importance to find ascites together with a unilateral adnexal tumor in 
a case lacking signs of cachexia, great loss of weight, or symptoms 
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pointing to a focus of malignancy elsewhere in the body, as in the breast 
or stomach. In the absence of ascites, differential diagnosis from that 
of other adnexal tumors offers considerable difficulty. The tendency 
of ovarian fibromata to be unilateral, movable and hard, should be 
borne in mind. In the presence of ascites, where nephritis, cardiac 
decompensation, portal obstruction, abdominal carcinoma, tuberculous 
peritonitis, and the anemias can be ruled out, the occurrence of such 
findings should make one very suspicious of ovarian fibroma. The 
treatment, without exception is operation. The prognosis, as indicated 
from case reports, is excellent. The pathology of ovarian fibroma has 
been carefully studied by several investigators, showing that these 
tumors vary in size. Their consistency, likewise, is extremely variable, 
some, composed of a loosely woven network of connective tissue, being 
soft, while others require the use of a bone saw for their section. Ina 
similar way, their shape, appearance on cross-section, color and general 
outline cover a wide range of possibilities. They show many forms of 
degeneration and it is on account of these as well as the possibility of 
a twisted pedicle, that their removal should be urged. The court of 
final judgment is the microscopic appearance of the tumor. 


Treatment of Border-line Cancer of the Cervix.—In the opinion of 
Weiss (Am. Jour. Obst. and Gynec., 1921, i, 661), cancer of the cervix 
is still to be classed as an operative condition when discovered early 
and the patient is a good risk. When a doubtful border-line condition 
is presented, treatment by radium is advisable and the question of 
subsequent operation should be determined by the reaction obtained; 
but if operation is contraindicated by age, general condition, heart, 
kidney or bloodvessel, radium alone should be used. A careful compari- 
son between the cautery and radium type of treatment shows that both 
have advantages and disadvantages and that, in carefully selected 
border-line cases, far better results are obtained by a judicious com- 
bination of cautery amputation followed by moderate doses of radium. 
The author’s results in a small series of border-line cases, while generally 
satisfactory, are far from conclusive. Similarly, the wide range of 
radium dosage in treating cervical cancer, varying from 1500 mg. hours 
in some clinics to 8000 mg. hours in others shows that no definite 
conclusions have been reached, and while favorable reports have been 
received from both extremes, the use of radium is still somewhat 
empirical. Definite conclusions can be drawn only after a definite 
tabulation of a long series of cases based on follow-up and end-results. 


Clinical Experience with Corpus Luteum Extract.—The distressing 
symptoms of the menopause may be relieved quite frequently by the 
administration of corpus luteum extract, according to LEIGHTON (Am. 
Jour. Obst. and Gynec., 1921, i, 613), since luteum extract supplies that 
element so necessary to the woman during her normal menstrual life. 
This therapy exerts its greatest benefit in the treatment of those women 
who have begun to exhibit the early manifestations of the climacteric. 
To avoid the unsatisfactory results which have been reported by 
some gynecologists, it is necessary that luteum extract be administered 
early and continuously once the diagnosis is made. Procrastination on 
the part of either the patient or the physician often means ill suceess, 
When menstrual irregularity makes itself known and the hot flushes. 
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mental confusion, tremor and hyperthyroideal symptoms are first 
evident, then is the proper time for ovarian organotherapy, not waiting 
until the height of the disorder has been reached or the woman has 
suffered for months or years with a “chronic”? menopause. Early 
control is necessary and, once obtained, it is of easy maintainence. In 
over half of the 300 or more women to whom Leighton has given 
luteum extract, the indication for its use was solely the menopausal 
syndrome. Of this number there were not over a dozen who could not 
report exceptional benefit, even to absolute relief. To those women 
who during the menstrual life complain of so-called “sick headaches” 
of the frontal and temporal type, with nausea and vomiting, which 
occur with peculiar periodicity, at or about the time of menstruation, 
ovarian organotherapy offers much relief. In chlorosis, as an adjunct 
to hematinies, luteum is also indicated. The functional amenorrhea 
of women, in early adolescence or mid-menstrual life, responds in a 
miraculous manner. In the use of thyroid as a “reduction cure” the 
giving of luteum at the same time seems to obviate the vecurrence of 
profuse sweating spells, muscular weakness, tachycardia, nausea and 
other vasomotor symptoms, occasionally following the ingestion of 
thyroid extract. Larger doses of thyroid are tolerated, if given in 
combination with luteum. While Leighton has not had 100 per cent 
of success, it has been his fortunate experience to observe a relief and 
cessation of many disorders, referable to deficient ovarian secretion, 
where proper diagnosis is followed by the continuous, thorough and 
regular use of luteum extract. It is important above all, that one should 
prescribe and the patient obtain a product from recent fresh material 
and care must be taken to see to it that the dispensing chemist has 
such on hand. The indiscriminate buying of luteum extract is one 
thing which Leighton is careful to prevent. A patient is directed to 
the shop where he knows fresh tablets are to be had. Each prescription 
calling for such, bears on the direction label, “These must be taken 
for ten of twelve weeks,” and special emphasis is laid upon this point. 
He explains every time, at the commencement of treatment, that it is 
cumulative in action, that it is non-toxic, when fresh, and that one must 
be conscientious in its taking, as results are obtained slowly and relief 
is not immediate. 
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Treatment of Hysterical Amaurosis, Hemeralopia and Amblyopia by 
Suggestion and Hypnotism.—AvastTeEIn (Ztschr. f. Augenheilk., 1920, 
xxiii, 47) calls the attention of ophthalmologists to the importance of 
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psychotherapy. In contrast to a preceding period, practitioners have 
laid too little stress, during the last ten years, upon the marked thera- 
peutic effects of this method in the treatment of disease; indeed by 
many it has been regarded as unworthy of the scientific physician. 
The writer, based upon an extensive material, seeks to demonstrate 
the value of various psychotherapeutic methods; he has succeeded in 
curing by such methods hysterical hemeralopia and amblyopia. He 
cites a remarkable case of binocular amaurosis, the only symptom of 
hysteria demonstrable, which was cured by hypnotism after continuous 
blindness of twenty-one months. Such amaurosis is, in the author’s 
opinion, solely the consequence of traumatism; the cause is to be 
sought in an injury of the highest centers of the cerebral cortex, deter- 
mined in all probability by autosuggestion. The same influence also 
explains hysterical stasis of the pupil as well as the sluggish reaction 
sometimes observed in hysteria. Some trauma of material or psychic 
nature may well be regarded as the sole cause of hysteria, or as the 
determining factor where a predisposition to that neurosis exists. 
Every form of hysteria is a disturbance of normal brain function. As 
regards treatment, suggestion in connection with the faradic and gal- 
vanocurrent and injections of sodium chloride as a placebo, are as a 
rule, adequate for the cure of hysterical disturbances of the vision; 
the slight pain experienced from these agents plays a certain role in 
the cure; but in many cases hypnotism is indispensable; when properly 
conducted the application is never injurious. 


Strychnine in Ophthalmology.—Lroz (Arch. d. Oftal., 1921, i, 6) 
remarks that strychnine is a therapeutic agent which oculists 
sometimes employ, without much confidence, in desperate cases, but 
which, he thinks, can give good results if persevered in and in fairly 
large doses by injection. The medicament is evidently useless in com- 
plete optic atrophy and in peripheral paralyses of ocular nerves from 
compression or section; it is contraindicated in mydriasis dependent 
upon irritation or functional exaltation of the sympathetic. It finds its 
indication in pareses and paralyses of dyscrasic, toxic or infectious 
origin, in those dependent upon small nuclear hemorrhages and even 
in some cases of tabes; in non-paralytic latent strabismus, in muscular 
and accommodative asthenopia and especially in all such manifestations 
occasioned by general fatigue and exhaustion. Its value is undeniable 
in the so-called toxic amblyopias; it should likewise be employed in 
atrophic neuritis, retinitis and choroiditis, and in those grave cases in 
which nothing is to be hoped from any other treatment. To obtain 
definite results the initial dose should be 1 or 2 mg., to be increased to 
the point of tolerance and continued for some time, and repeated after 
intermission. By this method the author has been enabled to reach 
76 mg. and even 82 mg. at a single dose. He begins with 1 or 2 mg., 
according to the patient’s weight, for five days consecutively, then 
doubles the dose for five more; abstention for six days, followed by six 
injections of 3 mg., again followed by six days of withdrawal, when 
further injections of 4 mg. are given and so on up to 15 or 20 mg. The 
treatment is then to be suspended for two months and then resumed 
with larger doses to the point of tolerance. The symptoms of intoler- 
ance are well known: the most important are muscular jerking of the 
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extremities; a general sensorial excitability is frequently present; 
pruritus, tingling and great sensitiveness to sounds and jars. The 
writer has never met with any serious accidents. 


Ocular Disturbances Consecutive to Inflammation of the Middle Ear. 
—Gerpit (Paris Th2sis, 1921) observes that ocular complications in the 
course of otitis media consist of paralysis of the abducens, encountered 
in 9 per cent of such cases, and papillary stasis with or without neuritis; 
the latter is of extremely frequent occurrence, being noted in 60 per 
cent of recorded observations. Paralysis of the sixth motor nerve is 
met with particularly in the course of the intracranial complications 
of otitis; it is due to quite diverse causes, such as circumscribed menin- 
gitis, cerebellar abscess, and thrombophlebitis; cases have, however, 
occurred in which the paralysis was not accompanied by intracranial 
complications; the pathogeny of such cases is very difficult of explana- 
tion; very probably the underlying condition is an affection directly 
involving the nerve. The alterations of the optic nerve in the course 
of otitis are of two forms: simple papillary stasis without immediate 
functional signs with ventricular hypertension alone; stasis with neuritis 
and rapid failure of vision when ventricular hypertension supervenes 
upon meningeal infection along the sheaths of the optic nerve. Sys- 
tematic examination of the fundus, in the course of otitis media accom- 
panied by symptoms of wider involvement, will reveal these alterations 
of the optic nerve. Treatment is based upon early diagnosis; good 
results may be obtained, particularly in papillary stasis. Lumbar 
puncture is of value in cases of slight hypertension, but it must be 
repeated several times. In cases of hypertension with papillary stasis 
recourse should be had to a decompressive craniotomy; to be of use, 
intervention should be practised before atrophy has had time to occur. 
In stasis with neuritis, vaccinotherapy is indicated, especially where 
the infectious organism has been isolated. 


Amaurosis Provoked by Lightning.—Amaurosis from lightning is rare. 
An exhaustive study by Van Lint, presented to the Belgian Society 
of Ophthalmology, November, 1909 embraced but 3 cases since 1843. 
Depas (Clin. opht., 1921, xxv, 63) reports the following case: A young 
woman being in her kitchen during a violent thunderstorm, with the 
window open, experienced the impression that lightning was passing 
through the room, when she suddenly became blind; she collapsed 
without, however, losing consciousness, and was found in this condi- 
tion shortly after. There were no appreciable lesions except two super- 
ficial red spots on the upper part of the breast and arm; they resembled 
urticaria, and disappeared in a short time. She was seen by the reporter 
two hours after the accident; there was such intense photophobia that 
examination was difficult. Blepharospasm was so severe as to be unin- 
fluenced by cocain; ophthalmoscopic examination was impossible. 
The examiner could only discover slight hyperemia of the conjunctiva, 
and that the pupils, somewhat contracted, reacted normally. Vision 
was almost nil; there was a red cloud before the eyes, through which the 
test-card could be distinguished as an obscure whitish surface. Never- 
theless the presence of the luminous reflex justified a favorable prognosis. 
Two days later there was not only no improvement but the sight was 
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even worse; pupillary reaction was still normal. An interesting fact 
to note is that during these two days very intense ocular and periorbital 
pain, with cephalalgia so severe as to prevent sleep, had appeared; 
three days later amelioration began; ophthalmoscopic examination 
failed to show the slightest trace of any lesion. From thence onward 
improvement was rapid, with perfect restoration of sight three weeks 
later, with normal fields. A first explanation of the loss of vision would 
ascribe the same to hysteria; but in view of our entire ignorance of the 
intimate mechanism of the act of vision it is possible that that mechan- 
ism may have been paralyzed for a period without alteration of the 
conductibility of the nervous fibers. Another conclusion from this 
case is that, independent of its visual properties, the retina also pos- 
sesses sensation, otherwise it would be impossible to explain the intense 
pain provoked by light while vision was absent, and there was no 
external lesion capable of explaining the intense photophobia present. 
To this same sensory property may also be attributed the hyperesthesia 
to light which becomes a truly painful sensation in many persons exposed 
to intense light without the presence of any objective lesion. 


Therapeutic Value of Injections of Milk in Diseases of the Eye.— 
CassmmaTis (La clin. ophthal., July, 1921, p. 378) gives his conclusions 
upon the value of this method of treatment based upon 604 injections 
in 134 patients, of whom, however, only 84 could be followed up regu- 
larly. The author’s technic consisted in making the injections most 
usually deeply into the gluteal muscles, rarely into the subcutaneous 
tissue; he has never employed subconjunctival injections. The method 
is entirely harmless as regards both the eye and the general system. 
The treatment is para-specific, constituting a powerful therapeutic 
method as an adjuvant to appropriate local measures; the latter should 
be applied in every case. The injections should not be regarded as a 
panacea for all ocular affections; they are capable of real service as an 
adjuvant in all infections of the cornea and uveal tract, more especially 
in ulcer with hypopyon, rheumatic iritis and purulent conjunctivitis. 
They are also indicated in all operations in which postoperative infec- 
tion is to be feared. They should be practised as early as possible, and 
in sufficiently large doses, although favorable effects upon the inflam- 
matory process occur even in the later stages. 


Atropin in Ophthalmology.—I RENKEL (Arch. d. ophthal., July, 1921, 
p. 385) observes, from the fact of its great utility in ophthalmology, 
that there has been a tendency to overuse or abuse of this powerful 
drug; in fact, there has been a regular periodicity of protests which have 
been well summarized by Serie in his inaugural thésis. As an instance 
of the excessive use of atropin, the writer mentions all forms of keratitis, 
especially the superficial; this has been so distinctly recognized that 
certain writers have even recommended eserin in its place. He lays 
down as the principal indication for the use of atropin, iritis and asso- 
ciated conditions, such as cyclitis, iridocyclitis and interstitial keratitis, 
an affection so frequently complicated with cyclitis. Whether the 
iritis be primary or secondary, atropin is the remedy unless the inflam- 
mation depends upon some systemic condition which may also occasion 
hypertension; this is the case with certain forms of iritis in diabetes, 
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of iritis with a tendency to hemorrhage in ocular arteriosclerosis and 
also in certain cases of cyclitis occurring in the course of interstitial 
keratitis. Iridocyclitis from unrecognized intra-ocular foreign bodies 
(Morax) may also be accompanied by hypertension. Finally, atropin 
is also indicated in iritis complicating hypopyon and other exogenous 
infections. On the other hand the remedy is not indicated in non- 
suppurative superficial keratitis, scrofulous, lymphatic, impetiginous 
forms of keratitis, pannus or herpetic keratitis not accompanied by 
iritis. In these affections it is not only useless but even injurious by 
increasing the photophobia. Eserin, or better stil!, pilocarpin, is pre- 
ferable in these forms of superficial keratitis. Atropin appears also to 
be contraindicated in keratitis from vesicating gases or superficial 
burns without secondary infection, as also in electric keratitis. In 
bullous and filamentous keratitis, and in superficial erosions of the 
cornea, pilocarpin is superior to atropin. In episcleritis and scleritis 
the employment of atropin should depend upon the presence or absence 
of cyclitis or iridocyclitis as well as the state of the ocular tension. 
This is the guide also to its use in affections of the posterior segment 
such as non-neoplastic detachment of the retina. Although the treat- 
ment of strabismus by atropin has now fallen into disuse the method is 
of some value as an adjuvant to orthoptic treatment. True intolerance 
is due rather to improper indication or a septic condition of the solution 
used rather than to idiosyncrasy as invoked by the older writers. 
Among the succedanea of atropin, scopolamin is more toxic and should 
be used with discretion. The usual concentrated solution of atropin, 
1:100 is too strong, even for exceptional cases; 1:200 is always sufficient 
if the proper treatment of the exciting disease (usually specific) is also 
given. Adrenalin adds to the efficiency of weaker solutions. As a 
résumé of the indications for atropin, Frenkel would subordinate them 
all to exact diagnosis of the ocular and systemic conditions and to the 
state of the intra-ocular tension. 
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Studies on the Relation of Mineral Dusts to Tuberculosis: (1) The 
Relatively Early Lesions in Experimental Pneumokoniosis Produced 
by Granite Inhalation, and their Influence on Pulmonary Tuberculosis— 
GARDNER (Am. Rev. Tuberc., 1920, iv, 734) exposed large numbers of 
guinea-pigs to granite dust over varying lengths of time by means of 
a special apparatus. The guinea-pigs were infected with a strain (R’) 
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of tubercle bacilli, preceding, during and following the dust exposure 
by spraying with a de Vilbiss vaporizer. Control animals received 
either dust alone or tubercle bacilli alone. The lungs were prepared 
for microscopic examination after the methods of Miller, where intra- 
tracheal instillation of the fixative followed by removal en masse was 
employed. When only dust was given, small quantities of it could 
be found after three weeks’ exposure, but it could not be recognized 
macroscopically until the seventh month. The dust was first encom- 
passed in mononuclear intra-alveolar cells, the origin of which, the 
author believed, was reduced to a consideration of the local vascular 
endothelium, or the transitional cell of the blood-stream. In two 
months, the intra-alveolar dust cells mobilized, lying in the alveoli 
along the ductuli alveolares, and about the proximal sides of the alveoli 
adjacent to vessels and bronchioles. During a period of from three 
to seven months the process steadily increased, the invasion of lym- 
phoid tissue becoming more extensive, and the larger nodules at the 
bifureation of the bronchi becoming involved. If the dusting process 
were stopped, the lung rapidly attempted to remove the irritant, 
which was not found in mononuclear cells near enlarged lymph nodes, 
some, however, remaining within the aveoli along the ductuli alveo- 
lares. The first mobilization of the dust was within the air spaces, 
through which it was carried to the nearest lymphoid tissue, where it 
gained access to the lymphatic system and was removed from the lung. 
When inhalation of only tubercle bacilli was instituted by the twenty- 
nine-year-old strain (Ri), large, proliferative, subpleural tubercles with 
caseous centers appeargd in three weeks. After two months these 
tubercles shrank and the midzonal tubercles increased in size. At 
six or seven months many of the lesions had practically disappeared, 
having healed with a morphological and functional restoration. In the 
coincident dust and infection experiments, the tubercles were more 
numerous, larger and had less tendency to a regular zonal arrangement. 
While the degree of caseation was not affected, an early and progressive 
fibrosis resulting from the stimulation of the dust not only distorted 
the tubercle, but retarded its healing. It would appear from these 
researches that both irritants—the dust and the bacilli—“ enter and 
leave the lung by the same path.”’ From his work to date, the author 
concluded that tubercles occur more frequently and tend to run a more 
prolonged course in the dusted than the undusted lung, and that the 
advent of the tuberculous process to the regional lymph nodes is not 
prevented. 


Leukoplakia of the Pelvis of Kidney and Ureter.—Ricney (Jour. 
Lab. and Clin. Med., 1920, v, 635) reported a case of leukoplakia of 
the pelvis of right kidney and ureter from a man, aged forty-three years, 
who for twenty-two years had experienced periodic paroxysms of pain 
following an injury to the back. The kidney showed an advanced 
suppurative pyonephrosis, the leukoplakia, occurring as a white silvery, 
finely wrinkled membrane, looking not unlike the delicately corrugated 
skin of the scrotum of infants. Microscopically, the lining of the pelvis 
and ureter consisted of a thick layer of stratified squamous epithelium, 
presenting a large amount of keratinization of the free surface. No 
membrana propria could be demonstrated, the deepest layer of epithe- 
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lium resting directly upon a bed of granulation tissue. The culture of 
the urine yielded B. coli communior and B. acidi lactici. The author 
explains leukoplakia of the renal pelvis and ureter upon the theory of 
metaplasia “as a histogenic transformation induced by the alteration 
of environment, wrought by a long standing inflammatory process, 
with a resultant change in morphology of the cells from the normal 
transitional to stratified squamous epithelium even to the formation 
of a superficial layer of keratin.” 


The Sachs-Georgi Precipitation Test for Syphilis.—lor several years 
investigators have attempted to find a test for syphilis less elaborate 
and complicated than the Wassermann test, and if possible, more 
delicate and specific. These endeavors have usually been directed 
along lines of precipitation tests. Some of them have been partly 
successful, but with the exception of the Lange colloidal-gold test on 
spinal fluid, none have been generally adopted. Hut and Favcur 
(Jour. Immunol., 1920, v, 521) described a modification of the Sachs- 
Georgi test, using clear blood serum (0.3 ec) and an alcoholic extract 
of beef heart (1 cc), either cholesterinized or not. The entire volume 
of the test is 1.3 ce instead of 10.5 ce as advised in the original pro- 
cedure. The authors emphasized the importance of vigorous shaking 
of the antigen when diluting it (1 to 5) with normal salt solution and of 
titrating the antigen to determine the optimum amount of precipita- 
tion. The prime requisite for the serum was its clearness, age and 
inactivation apparently making no difference. Centrifugalization 
enabled an immediate reading. As a rule, positive tests can be read 
when allowed to stand overnight. No change was noted after forty- 
eight hours. Optimum results were obtained with low temperatures 
for incubation, though no appreciable difference was noted in over- 
night incubation at room temperature and at ice-box temperature. 
Parallel precipitation and Wassermann tests were observed in 296 
instances. Eighty-eight per cent of the samples agreed; in 7 per cent, 
the precipitation test showed a more delicate reaction, being positive 
where the Wassermann was negative; 2 per cent yielded a negative 
precipitation test with a definitely positive Wassermann, and in 3 
per cent it was negative when the Wassermann was doubtful. Treat- 
ment of the patient apparently affected the results of the precipitation, 
causing it at times to become negative while the Wassermann was 
positive. Attempts to determine whether the precipitate formed in 
the Sachs-Georgi test was entirely responsible for the Wassermann 
reaction were unsuccessful. Similarly, Tanicucnt (British Jour. 
Exper. Path., 1921, ii, 41) compared the results between the Wassermann 
and Sachs-Georgi reactions on 296 cases. Ninety-one per cent gave 
the same result, while discrepancies were encountered in the remainder. 
The authors did not regard any of the discrepancies as serious, noting 
that the largest proportion occurred in cases which were suspicious 
to the Wassermann test but negative to the Sachs-Georgi reaction. 
When compared with the findings of other investigators, they felt that 
the discrepancies were, in all probability, not due to any essential 
difference in the nature of the two reactions and that, in general, the 
differences have been observed only in case of weak or doubtful reac- 
tions. The technic was essentially that as modified by Sachs-Georgi 
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and known as the “incubator method,” where the readings were made 
after keeping the mixture for eighteen to twenty hours at 37° C. The 
alcoholic human heart extract, as used in the Wassermann reaction, 
was prepared by the double method. The human sera were inacti- 
vated by heating thirty minutes at 56° C. To each of two tubes con- 
taining 0.5 ce of emulsion a volume of 1 ce, consisting respectively of 
0.1 and 0.05 ce serum diluted with saline, was added and mixed by 
slight shaking. From a practical standpoint, the authors believe that 
the Sachs-Georgi reaction suffers from the greater difficulty of dis- 
tinguishing between negative and suspicious or weakly positive reac- 
tions. It was found that the precipitable substance in the Sachs- 
Georgi reaction consisted mainly of the lipoids contained in the emul- 
sion. In a resume of the results of 1042 examinations, on serums and 
cerebrospinal fluids made with the Wassermann and Sachs-Georgi tests, 
LEVINSON and PETERSEN (Arch. Dermat. and Syph., 1921, iii, 286) found 
a close parallelism of the two reactions (92 per cent). In 62 cases in 
which the Wassermann reaction was negative while the Sachs-Georgi 
reaction was positive or doubtful, the clinical history or examination 
revealed evidence of syphilis in 58 per cent. The authors employed a 
technic as modified by Mandelbaum, differing from the original in 
the use of smaller amounts of serum and antigen. Emphasis was 
placed on the preparation of a proper antigen and the careful reading 
of results. No superiority of ice-box over simple room temperature 
incubation was found. Because of its simplicity and the fact that it 
is frequently positive in syphilitic cases when the Wassermann test is 
negative, the authors are of the opinion the Sachs-Georgi reaction 
offers a valuable aid in the routine examination of syphilis when used in 
conjunction with the Wassermann reaction. KiLpuFrre (Arch. Dermat. 
and Syph., 1921, iii, 416) reported the results of parallel Wassermann and 
Sachs-Georgi tests on 296 human sera. The technic for the latter 
test corresponded to that described by Galli-Valerio. Twenty-three 
per cent gave positive Wassermann reactions while in the Sachs-Georgi 
tests the total number of positive reactions was 14 per cent, some of 
which were in Wassermann negative sera. By the Wassermann, 70 
per cent were negative while by the Sachs-Georgi, 60 per cent were 
negative, some of these occurring in Wassermann positive sera. Of 
16 anticomplementary serums, 2 gave a weakly positive Sachs-Georgi 
reaction. Twenty-three sera reacted only with the cholesterinized 
heart extract and the acetone insoluble lipoid extract, the syphilitic 
liver extract being negative; of these 6 gave positive Sachs-Georgi 
reactions. The worker concluded that a ciagnosis of syphilis or a 
conclusion as to treatment cannot be based on the results of a Sachs- 
Georgi test with safety. 

Tuberculosis in Guinea-pigs with Experimentally Produced 
Endothelial Leukocytosis.—McJunxtn (Jour. Med. Research, 1921, 
xlii, 2-201) studied the effect on tuberculous guinea-pigs of producing 
in them an endothelial leukocytosis by the intraperitoneal injection of 
cultures of B. phlei, B. smegmatis, and non-virulent tubercle bacilli. 
The type of leukocyte increased was the large mononuclear of transi- 
tional leukocyte which was differentiated by the benzidine polychrome 
stain. It was found that those tuberculous animals in which the leu- 
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kocytosis had been induced usually lived a few days longer than the 
control untreated tuberculous guinea-pigs. The chief difference in 
pathological features at autopsy was that the spleen of the treated 
animals was quite small, bound down by adhesions, and was free from 
definite tubercles, while in the untreated tuberculous animals the 
spleen was enlarged and showed necrotic areas. 
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Experiments on Alastrim.—Lraker and Force (Public Health Rep., 
1921, xxxvi, 1437), working with material in the shape of crusts and 
vesicle contents from cases of alastrim, a mild form of smallpox or a 
smallpox-like disease, found that the virus immunized monkeys against 
vaccine virus. Rabbits gave similar results, while rabbits previousl) 
inoculated with vaccine virus showed cutaneous sensitization to sma!l- 
pox, alastrim and vaccine virus, but were negative to chickenpox. 
The authors hold that this work indicates the identity of alastrim and 
smallpox. 


A Guide to the Proper Rat-proofing of Buildings.—Haver (Public 
Health Reports, 1921, xxxvi, 930) points out that trapping and 
poisoning result in only temporary reduction of the number of rodents 
in a community, though these measures are valuable in a plague emer- 
gency. On the other hand, rat-proofing gives lasting results, though 
the warning is given that we cannot expect to make any community 
rodent-free. The classification of buildings according to rat hazard 
and subclassification with reference to construction and uses are given, 
as are the measures applicable to each group. Details of the proper 
use of concrete and of other important features of rat-proofing are given 

Industrial Dermatosis Among Printers.— McConne (Public Health 
Reports, 1921, xxxvi, 979) investigated an eruptive condition known 

; ’ among printers. The condition was found 


as “ink poisoning’ 
only among those who have “dry” skins and was not accompanied by 


any constitutional symptoms. The lesions varied from erythema to 
ulcers and were confined to the regions exposed to the ink. A calamine 
gelatine paint was found to remedy the dermatitis promptly. As a 
prophylactic it is recommended that lanolin or a mixture of lanolin and 
olive oil be rubbed into;,the hands _and_forearms. 


| 
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Anopheles and Sea-water.—Grirrits (Public Health Reports, 1921, 
xxxvi, 990) reviews earlier observations on the subject and records 
his own experiences. The latter lead to the following conclu- 
sions: (1) A. erucians was found to propagate in sea-water diluted,to a 
maximum salinity of 10,088, or slightly more than 50 per cent average 
sea-water. The transfer to sea-water of A. crucians larve which had 
started their development in brackish water did not unfavorably affect 
their subsequent development. (2) A. quadrimaculatus was not found 
to breed in numbers sufficient to be of sanitary importance in a higher 
salinity than 10,003, or 1.5 per cent sea-water. In one case two larve 
found in water with a salinity of 10.048 developed into A. quadrimacu- 
latus imagoes; but this observation requires confirmation as to whether 
this species may complete its entire water cycle in so high a percentage 
of sea-water. The question is raised as to whether A. quadrimaculatus 
larvee may not withstand a much higher salinity intermittently than 
continuously. Specimens of A. quadrimaculatus transferred from fresh 
pond-water to sea-water, salinity 10,160, were all killed within twelve 
hours. (3) A. punctipennis was not found developing in salt or brackish 
waters. This species breeds under a wider range of conditions than 
either A. quadrimaculatus or A. crucians, but apparently does not sur- 
vive in salt or brackish waters. Larve of A. punctipennis all died within 
seven hours when put into sea-water. 


Typhoid Fever in Cleveland, Ohio, for the Years 1918, 1919 and 1920. 

Perkins (Public Health Reports, 1921, xxxvi, 1095) gives a de- 
tailed discussion of recent experiences in Cleveland with typhoid 
fever, considering especially the possible sources of infections. The 
evidence excludes flies and milk as sources of any appreciable amount 
of infection; food, contact, and infection acquired by bathing in con- 
taminated water are allocated a fairly definitely though relatively 
small number of cases. The city water supply, though part 's filtered 
and all is chlorinated, is regarded as the chief source of infection. The 
author does not regard the chlorination as adequate to make the water 
supply safe, a point on which the water department of the city dis- 
agrees. A plea is made for the providing of a supply which shall at all 
times conform to Federal requirements from a bacteriological point 
of view, 7. ¢., not to exceed one colon bacillus in 50 ce. It is noted that 
whenever an improvement has been made in Cleveland’s water supply 
a drop in typhoid incidence has followed. 


Recovery from Rabies, with Reports of Cases of Treatment Paralysis 
and of Recovery of Animals Apparently Rabid.—Puituirs, Berry and 
Snock (Jour. Infect. Dis., 1921, xxix, 97) state that spontane- 
ous recovery from rabies naturally acquired, while rare, does 
occur. The saliva of an animal which recovers from rabies may have 
been extremely virulent during the course of the disease. As early as 
thirty-eight days after recovery from street rabies in a dog, the infec- 
tivity of the brain may disappear and Negri bodies be absent. And 
that therapeutic measures to control the symptoms in developed rabies 
in man should not be so heroic as to themselves endanger the life of the 
patient, for there is a possibility of recovery. 


| 
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Fake Arsphenamine.—(Public Health Reports, 1921, xxxvi, 1510). 
The Public Health Service issues a warning in regard to spuri- 
ous arsphenamine, quoted from the weekly Bulletin of the Health 
Department of the City of New York: “The Department of Health 
having made an investigation relative to the sale, in the city, of 
arsphenamine of supposedly German origin, by seamen and other 
unscrupulous venders, submitted several samples purchased to its 
chemical laboratory for analysis. The chemist’s report shows the 
samples to be a fraudulent substitution, being a combination of sodium 
chloride and a yellow dye. Physicians and druggists are accordingly 
warned against purchasing such products from unknown persons.” 


Observations on the Spread and Persistence of the Hemolytic Strepto- 
cocci Peculiar to Scarlet Fever. The Streptococci Isolated from 
Attendants and Surroundings of Scarlet Fever Patients.—TuNNICLIFr, 
(Jour. Infect. Dis., 1921, xxix, 91) states that hemolytic strep- 
tococci may be isolated from the floor and walls of rooms occupied 
by patients with scarlet fever and diphtheria, and from the fingernails, 
face masks and shoes of the attending nurses and from the eating 
utensils used by patients harboring hemolytic streptococci. Onl) 
5 of 20 strains thus isolated were opsonified and agglutinated by the 
serum of a sheep immunized with a hemolytic streptococcus from scarlet 
fever and hence to be considered as specific for scarlet fever. Four of 
these strains were isolated from the eating utensils of scarlet fever 
patients and one from the face mask of the nurse in attendance. These 
results indicate the value of face masks and the necessity of disinfection 
of eating utensils used by patients with infectious diseases. It would 
appear also that persons associated with scarlet fever patients may 
develop tonsillitis without an exanthem and harbor hemolytic strepto- 
cocci which belong to the same biologic group as those isolated from 
typical cases of scarlet fever. Agglutination of hemolytic streptococci 
from suspected cases of scarlet fever, by immune sheep serum specific 
for streptococci from scarlet fever, has proved helpful in diagnosis. 
These results suggest, further, that while patients with scarlet fever 
generally rid themselves of hemolytic streptococci specific for scarlet 
fever in from three to four weeks, patients with discharges may retain 
them much longer, and that the streptococcus specific for scarlet fever 
disappears at the time when the patient becomes non-infectious, accord- 
ing to clinical experience. 


Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JouRNAL are received only with the distinct wnder- 
standing that they are contributed exclusively to this JouRNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journat, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Georam Morris Pierson, 1913 Spruce St., Philadelphia, Pa., U.S. A. 
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In Bronchitis and Tuberculosis 


Calcreose is particularly suitable as an adjunct to other 
remedial measures. 
bination with calcium. Calereose has all the pharmacologic 
activity of creosote but is free from untoward effects even when 
taken in large doses for long periods of time. 


Sample 4 grain tablets supplied to physicians upon request. 
THE MALTBIE CHEMICAL Co., 


Calcreose contains 50% creosote in com. 


NEWARK, N. J. 


40% 


Trade Mark Registered. 


Gluten Flour 


Guaranteed to comply in all respects to 
standard requirements of U. S. Dept. of 
Agriculture. 
Manufactured by 
FARWELL 
Watertown, N. Y. 


GLUTEN 


GROWN MINNESOTA 


DEPENDABLE DIGITALIS 


is grown by Upsher Smith, Ph.C., at Foxglove Farm, 
Wayzata, Minnesota, cut at time of maximum potency 
and dried rapidly to avoid undue decomposition. The 
leaf is cleaned and assayed biologically by a leading 
pharmacologist, using the Hatcher cat method—which 
gives physicians a guide as to the therapeutic action 
to be expected. Standard toxic dose:—65 mgms. of 
dried leaf per kg. of cat. 


CAPSULES FOLIA-DIGITALIS (Upsher Smith). 
I contains 1 grain (65 mgms. or one cat unit) of the 
rdleaf. Readily assimilated, prompt and efficient in 
act resenting the entire active constituents of the leaf. 
More stable and uniform than theinfusion. More accurate 
‘n dosage than the tincture. (Jn bottles of 24, 500 and 1000) 
TINC TURE DIGITALIS (Upsher Smith). U.S. P. 
process, 10 minims representing one grain of the standard 
i! or one cat unit. The same high grade, biologically 
ture as was supplied to the U. 8S. Army during the 
(In 1 oz. bottles) 
) brochure on application to Dept. S. Have your 
d hospital use ‘Upsher Smith’ brand Digitalis—in 
ipsule or Tincture form. 


UPSHER SMITH, Inc., 322 S. 4th St., Minneapolis, Minnesota 


MADE IN PHILADELPHIA 


Sphygmomanometers 


Toemploy ourinstrument-makers dur- 
ing the business depression we put all 
on Sphygmomanometers, and now have 
a large stock ready for shipment, and 
more coming through. 

On every order accompanied by check, 
money order or draft, we will allow 


20% discount 


on List Prices 
Foldin; 


Write 
for 
Bulletin 
SA 


Precision Thermometer and Instrument Co. 


1434-36-38 Brandywine St. - Philadelphia, Pa. 
21 
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\ alcreose 
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> 
Upsher S ith | 
BRAND 
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aN? 
Desk Type, $25.00 
| 
PRECISION 
THERS (NST. Co 


FOR THE FEEDING OF 
SICK, INVALID 
AND CONVALESCENT 


The Original 


It is very acceptable to the sick, 
assimilated with the minimum diges- 
tive effort and therefore very efficient 
in maintaining strength when the 
system is laboring under the strain 
of any exhausting disease. 


AVOID IMITATIONS 


Samples Prepaid 


HORLICK’S, Racine, Wis. 


ANNOUNCEMEN| 


Examinations of canidates for entrance : 
the regular corps of the U. S. Public Healt; 
Service will be held November 14, 192 
Washington, D. C., Chicago, Illinois, and 
Francisco, California. 


Candidates must be between 22 and 
of age, and graduates of a reputable m: 
school. They must pass satisfactoril) 
written, and clinical tests before a | 
medical officers. 


Successful candidates will be recommended 
for appointment by the President with the ad, 
and consent of the Senate. 


Requests for information or permission to take 
this examination should be addressed ¢ 


SURGEON GENERAL 
U. S. Public Health Service 
Washington, D. ( 


Starch-free 


Bread 


A real adjunct in the 
management of 


DIABETES 


STRICTLY NON-CARBOHYDRATE BREAD, MUFFINS, BISCUITS, PASTRY, E1 
CAN BE MADE EASILY By YOUR PATIENTS FROM 


Put up in carefully . t Ss T E R Sold by lead 


measured boxes REPARE druggists or 
one for each day 


DIABETIC 


boxes) $4.85 


directly to y 
patients with « 


Flour 


followed re 


Made by LISTER BROS., Inc., 105 Lexington Ave., New York 


ad 


Horlicks Malted Milk 
_ $$ 
| 
| | 
— 


af 


DARE 


HEMOGLOBINOMETER 


Aluminum or Hard Rubber Models with 
Universal Battery Handle 


No. 1011 


$39.00 


Patent 
Pending 


THE 
LAST WORD IN 


Hemoglobinometry 


HIS instrument 

ends itself equally 
the Pathologist in 
Hospital and to the 


ticing physician. 


With the Dare Hemoglobinometer an esti- 
n is made entirely in camera and the 
plete operation from the puncturing of 
patient's finger to the cleansing of the 
| pipets takes but two minutes. 
ipplication and the technic of exami- 
mn are described in all works of Hema- 
ind Clinical Diagnosis. 
Dare Universal Battery Handle can be 
hed to any Dare Hemoglobinometer 


nh use, 


i! Battery and Lamp obtainable any- 


For sale by all Supply Houses 
Ask for descriptive circular 


Ricker Instrument Company 


MANUFACTURERS 
1919-1921 Fairmount Ave., Philadelphia, Pa 


Dedicated to the Welfare of 
the Tubercular 


WALTERS PARK INN, Wernersville, Pa. 


In the pine-clad mountains at an elevation of 
1000 feet, we enjoy a climatic environment, dry 
and bracing. 

FOR THROAT, BRONCHIAL AND PUL- 
MONARY TROUBLES IT IS ESPECIALLY 
HELPFUL AND OUR KNOWLEDGE OF 
THIS JUSTIFIES THE CLAIMS THAT ITS 
CLIMATIC BENEFITS FOR THOSE SO 
AFFLICTED ARE NOT SURPASSED ANY- 
WHERE IN THE UNITED STATES. 

It is primarily the health-giving out-of-doors 
that has brought to Wernersville its national fame 
available 


as a health resort. This boon is now 


and not denied to the Tubercular. Its accessi- 
bility with the avoidance of long travelling adds 


to its merits. 


Our buildings are large, the grounds are ex- 
tensive and every comfort and service that a 
well-appointed institution can offer is here. A 


complete Sanatorium department provides all 


the treatments and baths that a 


e so helpful, 
Diet 
ilso lend their 


all aiding our Tubercular treatment. 


kitchen, out-of-doors Sun Baths 
assistance. 

On the main line of the Philadelphia and 
New York 


Four hours from Balti- 


Reading. Four hours from Two 
hours from Philadelphia. 


more. Five hours from Washington. 


For rates and further information, address 
EDWARD W. MARTIN 


H. F. Worr, M.D. 
Medical Director 
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HEYL STAINS 


METHYL GREEN, free from Methyl Violet 
PYRONINE G, after Pappenheim 


CONSIST (Besides the Commonly Used Routine Stains) 
OF THE FOLLOWING 


BRILLIANT CRESYL BLUE THIONINE, Weigert 
METHYLENE BLUE, 1917 
(Modified Azure i) NEW WRIGHT STAIN 
TOLUIDINE BLUE, med. puris. TOLUIDINE BLUE-EOSINE 
NEW METHYLENE BLUE GENTIANA VIOLET, No. 2 
METHYLENE VIOLET, Unna (Kolle-Hetsch) 
HEYL VITAL STAINS HEYL MEDICINAL DYES 


NOTICE.—Heyl Bulletin No. 4 on Medicinal Dyes, Stains and Staining Technique wit 

special reference to VITAL STAINING, is now ready for distribution. This booklet wi 

be sent out upon receipt of 25 cents to cover cost of printing and handling. We are forced 
to make this charge in view of the increased demand for Heyl Staining Bulletins, now bein; 
used as reference books in a great number of Universities and State Institutions. 


HEYL LABORATORIES, Inc., Hunts Point, N. Y. City, U.S. A. 
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A flood of cheap and inaccurate Blood Count / 
Pipettes is being “‘ dumped” on the American market. 


Safeguard the accuracy of YOUR diagnoses by insisting 


Th your dealer supply you . h { COMER’S BLOOD 
at your Blood Count Apparatus be supplied wit ( COUNT PIPETTE 


Marked with this Trade-mark and our serial num- 
ber which guarantee greater e accuracy than is re- 
quired by the U. S. Bureau of omer Standards for cer- 


tification. Your dealer or— 


CENTRIFUGE TUBE 
FORMALIN: 


id 


FERMENTATION TUBES AMPOULES: 
A Few of Our Specialties 
24 


Ex perience 


Devising and making 
apparatus of glass {or 
Physicians, Chemists, 
Clinicians and Bacter'- 
ologists. 


ASSOC 

\ 
See: =< | 
\ 
4 | 34 YEARS 


In the Treatment of 


DIABETES 
OBESITY 


The physician's efforts are frequently defeated because the 
patient’s HUNGER is not satisfied 


CELLU FLOUR 


(CELLULOSE FLOUR) 


FILLS THE NEED IN SUCH CASES 


It helps to satisfy hunger without furnishing nourishment. 
It does not strain a diabetic’s tolerance in any way. 


CELLU FLOUR contains: 


NO SUGAR—NO STARCH 
NO PROTEIN—NO FAT 


but— 


it serves to make highly palatable carbohydrate substitutes, 


such as pancakes, cookies, crackers, muffins, noodles, etc. 


Samples and recipes upon request 


THE CELLU FLOUR MILL 


2600 WEST CHICAGO AVENUE CHICAGO, ILL. 


| 
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NEOARSPHENAMINE 


Should be judged by the 
CHEMOTHERAPEUTIC INDEX—.e., 


the relationship of the maximum tolerated to the 
minimum curative dose. 


Neoarsphenamine (D.R. I.) has been vastly im- 
proved in the past six months by our research depart- 
ment. The drug is now less toxic, more soluble, and 
its curative effects greater. 


The Chemotherapeutic Index is the highest 


, Zz 
ever obtained for any arsenical compound 


DERMATOLOGICAL RESEARCH INSTITUTE, Inc. 


1720-26 Lombard Street, Philadelphia, Pa. 


WINTHROP SYNTHETICS 


CONFORM TO ORIGINAL HIGH STANDARDS 


al | Hypnotics 
and Sedatives 


Novaspirin 
Salophen 
Luminal Mesotan 
Sajodin Palatable Organic Iodine Protargol Antigonortheic 
Elarson Agreeable Organic Arsenic Helmitol Unnary Antiseptic 


Antirheumatics 
| and Analgesics 


Also: Coryfin, Tannigen, Duotal, Creosotal, Heroin, Aristol, 
Phenacetin, Sulfonal, Trional, Cymarin, Hydrastinin 


Literature on Request 


WINTHROP CHEMICAL COMPANY, Inc. 
189-191 Franklin Street, New York, N. Y. 
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SULA 


(SILVER-ARSPHENAMINE-METZ) 


The sodium salt of silver-diamino-dihydroxy-arsenobenzene 


Relative infrequency of reaction, rapid disap- 
pearance of contagious lesions, and general 
therapeutic effectiveness seem to indicate that 
Silver-Salvarsan is a drug of real value in the 
treatment of syphilis. 


Silver-Salvarsan requires no alkalinization and 
its ease of administration commends it to many 
practitioners. 


More than two million injections 
— of Silver-Salvarsan have been 
given in the United States and 
abroad. 


HA 


LAB 


TRADE MARK REG. U.S. PAT. OF. 


HAMETZ LABOR. ORIE: 


One-Twenty-Two Hudson Street, Ne 
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What the Label Means 


HE Diphtheria Antitoxin that bears the 
Parke, Davis & Company label is a highly 
concentrated product that contains a minimum 


of total solids. 


It is given a three-year dating, and to make 
unsparing compensation for a possible shrink- 
age of antitoxic power we add a 40% excess 
to the number of units indicated by the label. 
Thus a package represented as one of 10,000 
units actually contains 14,000 units at the time 


of marketing. 


When you inject our Diphtheria Antitoxin 
you may do so with the assurance that you are 
employing a product which is unsurpassed in 
refinement, potency, concentration, absorba- 


bility and purity. 


Parke, Davis & Company 


ANTITONIC 


THE RIA TITOXIN 
/ 
gS 
\\ SRE 
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The METABOLOR 


ASAL Metabolism 

is readily obtained 
with the METABOLOR, 
which is the most 
sturdy instrument of 
high quality construc- 
tion. There are many 
y advantages in this in- 
strument leading to 
more accurate read- 
ings, which our catalog 
eyplains. 


Dyspnoea 
Measured 


You can measure dys- 
pnoea with the ventila- 
tion dial, while treat- 
ing pneumonia with 
oxygen. The relation 
of ventilation to car- 
diac and pulmonary 
diseases can now be in- 
vestigated clinically 
with this instrument. 


Let us mail you our 
catalog 


Toledo Technical Appliance Company 
TOLEDO, OHIO 


THE EVOLUTION OF DISEASE 


WITH A DISCUSSION OF THE IMMUNE REACTIONS OCCURRING 
IN INFECTIOUS AND NON-INFECTIOUS DISEASES 


M-90 with Direct Reading Dial 


NXJONE can speak with greater authority than The Pasteur Institute on 
1 N Immunity, ANAPHYLAXIS and ANTI-ANAPHYLAXIS. This little volume re- 
flects their views and presents the results of their research and experimental 
work. It also gives the clinical applications of their important discoveries in the 
treatment of chronic morbid states. The principles are clearly given of the 
\NTI-ANAPHYLACTIC TREATMENT by ENTERO-ANTIGENS, together with case 
histories showing the results achieved. 

By PROF. J. DANYSZ, Chef de Service, Institut Pasteur, Paris. Translated by FRANCIS M. 


RACKEMANN, M.D., Assistant in Medicine, Harvard Medical School. 12mo, 194 pages. 
Cloth, $2.50, net. 


706-10 Sansom St. LEA & FEBIGER 
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Happy, healthful winter days at 
(HALFONTE-HADDON [ALL 


ATLANTIC CITY, N.J. 


These two most favored of Atlantic City’s famous 
hotels are now combined in ownership and manage- 
ment. The homelike comforts and hospitality, which 
made each so individual for many years are theirs 
combined — with added facilities and greater charm. 
Beautiful pavilions and sun parlors. Broad deck-porches 
overlooking the sea. Pleasant sunny rooms. Mild sun- 
shine and tempered air. New vigor in the ozone of 
the salt sea. Good food, perfectly cooked, perfectly 
% served. Golf club privileges. 

On the Beach and the Boardwalk. American Plan Only. 

§ Always Open. Write for illustrated folder and rates. 


and LIPPINCOTT COMPANY 
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Blood Urea Nitrogen Colorimeter 
(Steinfield) 


A rapid and simplified method for the determination of blood urea 
nitrogen for clinical or bedside procedure. The results are sufficiently 
accurate to be of diagnostic and prognostic aid, and compare favorably 
with the standard laboratory methods. 


(See “The Bedside Detpninatin m of the Blood Urea Nitrogen’’ by Dr. Edward Steinfield 
Journal of the American Medical Assoc. August 14, 1920, Vol. 75, P.P. 473-474.) Reprint sent on request 


This apparatus conti of nine sealed, non-soluble glass tubes, 
containing standardized phosphate solution colored with Phenolsul- 
phonephthalein numbered, 20, 30, 40, 50, 60, 70, 80, 90, 100 repectively, 
one specimen glass and comparison box, complete in carrying box. 


Complete as described above $7.50 


ACCESSORIES AND REAGENTS 


5 gms. Urease Tablets, Arlco 

10 gms. Urease Tablets, Arlco 3.25 

Buffer Solution per oz. 35 

Potassium Oxalate “°° 20 

Sodium Tungstate Sol. 10% = = oo 

Sulphuric Acid, 2/3 N. 25 

Nessler Solution os 50 

Ostwald Pipettes, 2 cc. each 1.25 
EDWARD P. DOLBEY & COMPANY 

Laboratory Supplies Reagents 
3613 Woodland Avenue Philadelphia, Pa. 
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New Books by Leading Clinicians} 


UW that present up-to-date methods and practices 


Ashhurst—Surgery New (2d) Edition 
By AstLey P. C. AsHuurst, M.D., Associate in 
Surgery, University of Pennsylvania; Surgeon 
to the Episcopal and Orthopedic Hospitals, 
Philadelphia. Octavo, 1202 pages, 14 colored 
plates, 1129 text illustrations, mostly original. 

Cloth, $10.00 net. 


Whitman— Orthopaedic Surgery 

New (6th) Edition 
By RoyvaL WuitMAn, M.D., Associate Surgeon 
to the Hospital for Ruptured and Crippled; 
Orthopedic Surgeon to the Hospital of St. John’s 
Guild, N. Y. Octavo, 914 pages, with 767 illus- 
trations. Cloth, $8.50 net. 


Pedersen—Urology 

By Victor Cox PEDERSEN, M.D., Visiting Urol- 
ogist to St. Mark’s Hospital, New York City. 
Octavo, 991 pages, with 362 engravings and 138 
colored plates. Cloth, $8.50 net. 


Lumb—Gonorrhea New (2d) Edition 
By Norman P. L. Lumps, O.B.E., Late R.A.M.C., 
Specialist in Venereal Diseases and Officer in 
Charge of Division, 39 and 51 General Hospitals, 
12mo, 123 pages. Cloth, $1.75 net. 


Darier—Dermatology 


By J. Darter, Physician to the Hospital Saint- 
Louis, Paris, France. Authorized Translation 
from the second French edition, edited with notes 
by S. PoLiitzEr, M.D., New York, Ex-Presi- 
dent of the American Dermatological Associa- 
tion, etc. Octavo, 770 pages, illustrated with 204 
engravings and 4 colored plates. Cloth, $8.50 net. 


Ormsby—Diseases of the Skin 

New (2d) Edition 
By OLIver S. Ormssy, M.D., Professor and 
Head of the Department of Skin and Venereal 
Diseases, Rush Medical College; Dermatologist 
to the Presbyterian and Saint Anthony’s Hospi- 
tals, Chicago, etc. Octavo, 1166 pages and 455 
engravings and 4 colored plates. Cloth, $10.00 net. 


Thompson—Syphilis New (2d 

By Loyp TuHompson, M.D., Physician 
Syphilis Clinic, Government Free Bath 
Visiting Urologist to St. Joseph’s Hi 
Consulting Pathologist to the Leo N 
Memorial Hospital, Hot Springs, A: 
Octavo, 486 pages, with 81 engravings and | 
plates. Cloth, $3 


Jelliffe and White—Diseases of the 
Nervous System New (3d 


By Smita Evy M.D., formerly 
Professor of Diseases of the Mind and \ 
System, New York Post-Graduate 
School and Hospital, etc.; and WILL! 
Waite, M.D., Superintendent, Gov 
Hospital for the Insane, Washington, 
Octavo, 1018 pages, with 470 engravings 
plates. Cloth, $8 


Park—Public Health and Hygiene 
By Eminent Autho) 


Edited by WILLIAM HALLOcK Park, M.D., | 
fessor of Bacteriology and Hygiene, Univ: 
and Bellevue Hospital Medical College; D 
of the Bureau of Laboratories, Depart 
Health, New York City. Octavo, 884 pa; 
123 illustrations. Cloth, $11 


Carter—Nutrition and Clinical Dietetics 


By HERBERT S. CARTER, M.D., Assista: 
fessor of Clinical Medicine, Columbia Uni 
Consulting Physician to the Lincoln Ii: 
E. Howe, M.A., Associate in Anim 
ology, Rockefelier Institute; Officer in Ch 
Laboratory of Nutrition, Army Medical 
Washington, D. C.; and Howarp H. M 
M.D., Instructor in Diseases of Children, ( 
bia University; Associate Physician 
Presbyterian Hospital, New York. Och 
pages, illustrated. 

New (2d) Edition. Cloth, $7 


LEA & FEBIGER 


706-10 Sansom Street 


PHILADELPHIA 
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New Books by Leading Clinicians 


that present up-to-date methods and practices 


Starling—Human Physiology 
New (3d) Edition 
Nest H. STARLING, M.D., Jodrell Professor 
siology in University College, London, 
id. Octavo, 1315 pages, with 579 illustra- 
10 in colors. Cloth, $8.00 net. 


Robertson—Principles of Biochemistry 


BRAILSFORD ROBERTSON, Ph.D., Professor 
iysiology and Biochemistry, University of 
iide, South Australia; formerly Professor of 
hemistry and Pharmacology, University of 
nia. Octavo, 633 pages, with 49 engravings. 
Cloth, $8.00 net. 


Morrey—Fundamentals of Bacteriology 
New (2d) Edition 
CHARLES B. Morrey, M.D., Professor of 
teriology and Head of Department, Ohio 
University. 12mo, 320 pages, with 171 
wings and 6 plates. Cloth, $3.25 net. 
Fones—Mouth Hygiene New (2d) Edition 
\LFrED C. Fongs, D.D.S., Bridgeport, Conn. 
, 334 pages, with 218 engravings and 8 plates. 
Cloth, $5.00 net. 


> @ Dayton—Practice of Medicine 
New (4th) Edition 
HuGures Dayton, M.D., New York. Small 
1, 328 pages. Cloth, $2.25. 


Hare—Symptoms in the Diagnosis of 
Disease New (8th) Edition 


Hopart Amory Hare, M.D., Professor of 
rapeutics, Materia Medica and Diagnosis in 
Jefferson Medical Philadelphia. 
562° pages, with 195 engravings and 9 
Cloth, $6.00 net. 


College, 


Flint—Physical Diagnosis New (8th) Edition 


By THE late AusTIN Fiint, M.D. Revised by 
Henry C. THacuer, M.D., Assistant Professor 
of Medicine, College of Physicians and Surgeons; 
Assistant Attending Physician, Roosevelt and 
Lincoln Hospitals, New York. 
illustrated, 


12mo, 362 pages, 
Cloth, $3.25 net. 


Holmes and Ruggles—Roentgen 
Interpretation New (2d) Edition 


By GEorGE W. M.D., Roentgenologist 
to the Massachusetts General Hospital and 
Instructor in Roentgenology, Harvard Medical 
School; and Howarp E. RucGies, M.D., Roent- 
genologist to the University of California Hospi- 
tal and Clinical Professor of Roentgenology, 
University of California Medical School. Octavo, 
228 pages, and 184 illustrations. Cloth, $3.25 net. 


Abbott—Principles of Bacteriology 


New (10th) Edition. Thoroughly revised 


By A. C. Aspsort, M.D., Professor of Hygiene 
and Bacteriology and Director of the School of 
Hygiene and Public Health, University of Penn- 
sylvania. 12mov, 686 pages, with 121 illustrations 
with 28 in colors. Cloth, $4.00 net. 


Kanavel—lInfections of the Hand 


By ALLEN B. KANAVEL, M.D., Professor of Sur- 
gery, Northwestern University; 
geon, Wesley and Cook County Hospitals, 
Chicago. Octavo, 500 pages, with 185 illustrations. 
New(4th) Edition Cloth, $5.50 net. 


Attending Sur- 


Cushny—Pharmacology and Therapeutics 

Seventh Edition 
By ArtHur R. Cusuny, M.D., Professor of Phar- 
macology, University of London; Examiner in 
Universities of London, 
Cambridge, Glasgow and Leeds, etc. 
pages with 71 engravings. 


Manchester, Oxford, 
Octavo, 712 


Cloth, $6.00, net. 


LEA & FEBIGER 
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DISEASES of the 


WITH SPECIAL 


DIGESTIVE ORGANS 


TREATMENT 
By CHARLES D. AARON, Sc.D., M.D. 


Professor of Gastro-enterology and Dietetics in the Detroit College of Medicine and Surgery; 
Consulting Gastro-enterologist to Harper Hospital. 


Octavo, 904 Pages, with 164 Engravings, 48 Roentgenograms and 13 Colored Plates. 
Cloth, $10.00, net 


“ HE PHYSIOLOGY OF DIGESTION has been considered from the view- 

point of the clinician rather than from that of the physiologist.’’—This 
significant line occurring in the preface is indicative of the basic plan of the entire 
work. Throughout, it is the clinical side that is emphasized. Dr. Aaron was a 
pioneer in this field, his literary and professional activities for some thirty years 
playing no little part in bringing this specialty to the forefront of interest. This 
book reflects this ripe experience. 


Incorporated in this work is everything, known and approved of today by medical science, in 
the diagnosis and treatment of digestive diseases. Sound clinical practice is found on every page. 
The technic of the many diagnostic tests and reactions and the use of the various apparatus and 
instruments employed both for diagnostic and therapeutic measures, are given in every case. 
Another feature that will appeal to the specialist, practitioner and surgeon alike, is the many 
prescriptions given under the various diseases. The plan of the book enables you to find the 
desired information in a moment, for following the physiologic path of the digestive tract, it takes 
up in orderly succession the diseases of the MoutH, PHARYNx, ESOPHAGUS, STOMACH, LIVER, 
GALL-BLADDER, BILE-pUCTS, PANCREAS, SMALL INTESTINE, VERMIFORM APPENDIX, CECUM, 
COLON, SIGMOID FLEXURE, RECTUM AND ANUS. 


This edition is 86 pages larger than the last, and contains a number of new colored plates, 
roentgenograms and engravings. Of the wealth of new material, particular attention should 
be called to the following—the Stomach TuBE and the qualitative and quantitative analyses 
showing the actual condition of the gastric functions—the tests and reactions for the diagnosis 
of CARCINOMA, including the Wolff-Junghans, Gluzinski, Salomon, tryptophan, hemolytic, anti- 
tryptic, cytodiagnostic, blood-sugar tolerance and others. Also the new and important application 
of the DUODENAL TvuBE in diagnosis and the technic of non-surgical biliary-tract drainage to remove 
biliary stasis, eliminate infection and reduce gall-bladder and bile-duct inflammation. The 
reactions of duodenal enzymes in health and disease are shown in colored plates. This enables 
the practitioner to check up his tests. The clinical ensemble of diseases of the liver, gall-bladder and 
pancreas, and the broad medical treatment of the present day are covered in three valuable chapters. 


Recent methods of EXAMINING THE FECES are given, enabling the detection of the more minute 
disturbances of the intestinal functions. Also full details on the administration of the various 
Test Diets and the TEstT-pIET STOOL FINDINGS in each one of the diseases of the digestive organs. 
To the ROENTGEN Ray a special chapter is devoted, beautifully illustrated with 48 selected 
roentgenograms. There is much new matter on DIETETICS, a full dietary being given for each 
digestive disorder. HYDROTHERAPY, MINERAL WATERS, MASSAGE AND ELECTRICITY are fully 
covered in an up-to-date manner. The full technic is given of the use of bougies, the esophago- 
scope and the roentgen ray in the diagnosis and treatment of the diseases of the ESOPHAGUS. 
There is a full discussion of NEUROSEs resulting in motor, sensory or secretory disturbances, 
the author giving the pharmacodynamic and the physiologic tests in detail so that the clinician 
can employ them readily. The quinine and urea injection treatment that has revolutionized the 
treatment of internal hemorrhoids is also given in full detail. 


To sum up, the many new methods of investigation, physical, chemical 
microscopical, and clinical, have given greater certainty in dealing with obscure 
pathologic processes. This work covers them all and gives every needed detail and, 
let us repeat, treats of its subject throughout in a sound clinical manner. 
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Vol. III, Ready. Vol. IV, in January 


Surgical Diagnosis 
and Treatment 


BY EMINENT SURGICAL AUTHORITIES 


EDITED BY 


ALBERT J. OCHSNER, M.D., F.A.CS. 


Professor of Surgery in the University of Illinois; Surgeon-in-Chief to the Augustana and St. Mary's 
Hospitals, Chicago, IIl. 


Four octavo volumes of about 850 pages each, with over 2000 illustrations, 
many in colors. Cloth, per set, $40.00, net; in Canada, $45.00, net 


Seventy-six of America’s Greatest Surgeons 
Have Written it 


It in every sense reflects the current practice and thought of the most intensely active surgeons 
of this continent. Its chapters tell the why and how in the solution of each surgical problem, 
what to do and what to avoid. It brings you in touch with the actual experience, reasoning and 
practical methods of men eminent in all parts of the country. Each one describes intimately 
his methods of diagnosis, his plans for treatment before and after operation and gives his judg- 
ment regarding them. This monumental work gives you the opinions not of one man, but the 
combined experience, skill and advice of seventy-six of our foremost surgeons. 


Each man writes on the field in which he 
has achieved greatest success and fame 


You will find nothing here that smacks of what is copied from text-books; but only fresh 
material that represents the living work of today done by those who are the outstanding surgical 
authorities of the country. The illustrations are almost, if not quite, as important as the text, 
so illuminating are they. Time and time again you will find whole series devoted to the detailed 
disclosure of each step of a particular operation. The technique of difficult procedures is made 
wonderfully clear and easily grasped through these admirable illustrations. Thoroughness is 
the keynote of the entire work. No expense or pains have been spared in its preparation. Proofs 
have been revised and again revised to insure smoothness of diction and the inclusion of all 
up-to-date material up to the very minute of going to press. Destined to be the Standard 
American Authority on Surgery, this work should find a place in the library of every Practitioner, 
Specialist and Surgeon for its value in daily use and as THE authoritative reference. 


LEA & FEBIGER 


706-10 Sansom Street PHILADELPHIA 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL 


Established 1866 


MEDICAL OBSTETRICAL ORTHOPEDIC 
NEUROLOGICAL SURGICAL RECONSTRUCTIVE 
EDUCATIONAL DEPARTMENTS 
Training School for Nurses Normal School of Physical Education 


School of Home Economics and Dietetics 
Students received on favorable terms. Registered trained nurses, dietitians and physical directors supplied, 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 


NOTE—Worthy cases of charity referred by physicians receive free examination and treatment 
Full particulars of the Clinic will be sent on application 


IN DIABETES 


A proper diet with the administration of alkali will go 
far towards lessening the production of acetone bodies. 
To obtain good results alkali should be fed as evenly as 
possible throughout the twenty-four hours and in suffi- 
cient amount to keep the urine always neutral. 


KALAK WATER makes possible the administra- 
tion of alkali in large amounts and in an agreeable 
fashion —an important matter when patients must 
take alkali for weeks, months or years. 
Each 
prt co amas of the Kalak Water Company of N.Y. 
bicarbonates of sodium, 


potassium, calcium and 23 City Hall Place, New York City 
magnesium. 


DESCRIPTIVE LITERATURE MAILED FREE UPON REQUEST 


” The Drice of D&G Sutures” | 
was reduced to $2880 per Gross | 
on October Ist 1921 


Further reductions will be made 
as manufacturing costs recede 


New price list sent upon request 


LDAVIS & GECK, Inc. 
217-221 Duffield Street-Brooklyn,NY., USA. 


Is a special dry milk of high nutritive value, and is 
indicated in 


Infant feeding and for all cases requiring a diet easy to 
digest and exceptionally nutritious. 


Prescribe DRXEO) 
Because 


It has retained all of its vitamines. 
It is milk in a safe and most digestible form. 
It is of uniform quality. 


Send for Samples and Literature 


THE DRY MILK COMPANY - - ~- 13 Park Row, New York, N. Y. 


**An International Institution for the Study and Production of Pure Milk Products.” 
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The Management of an Infant’s Diet 


4 


In extreme emaciation, which is a characteristic symptom of 
conditions commonly known as 


Malnutrition, 
Marasmus or Atrophy 


it is difficult to give fat in sufficient amounts to satisfy the nutritive 
needs; therefore, it is necessary to meet this emergency by substituting 
some other energy-giving food element. Carbohydrates in the form 
of maltose and dextrins in the proportion that is found in 


Mellin’s Food 


are especially adapted to the requirements, for such carbohydrates 
are readily assimilated and at once furnish heat and energy so greatly 
needed by these poorly nourished infants. 

The method of preparing the diet and suggestions for meeting 
individual conditions sent to physicians upon request. 


hs 


Mellin’s Food Company, Boston, Mass. 
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The Premier Digitalis 


is the digitalis which gives you results when others have failed 


DIGIFOLINE, “CIBA” 


will stand this test 


according to actual experiences of physicians 
FOR FOR SUBCUTANEOUS 


Tablets and Liquid Amputles ose 


Physiologically Standardized 


TRADE & MARE 


REGISTERED 


CIBA COMPANY 


INCORPORATED 


Cedar and Washington Streets, New York City 
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